ھ اھ اھ اھ اھ اھ اھ اھ اھ اھ اھ اھ اھ اھ اھ ا اھ اھ اھ اھ اھ اھ اھ اھ اھ اھ اھ اھ ا اھ اھ اھ اھ اھ اھ اھ اھ اھ اھ اھ اھ اھ لھ اھ اھ اھ اھ اھ لھ اھ اھ ا اه 


A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AA AA A A AA AA A A AA A A A A A A AA A A A A A A A A A AA A A A A A A1 A A A A1 A EF 


پ چ 


و 
A im )‏ 


EURO TON 
/MEARATONN Qe 


ر 
PREPARED BY‏ 


AH 
.م‎ ۳ 0 


اچ جدېد ذاگرولي على موقعنا 
https://www.zakrooly.com‏ $ 


aaa aa La La aa aa aa LaLa aa aa aa aa LaLa aa aaa a aa La a aa aa aaa aaa aa aa aa La a aa aaa aa aa aa aaa aaa a aaa a La aa 


اھ لاھ اھ لھ اھ اھ لھ اھ اھ اھ لھ لھ اھ اھ لھ اھ لھ لھ لھ لھ اھ اھ لھ اھ اھ اھ اھ لھ اھ اھ لھ اھ لھ اھ اھ لھ آھ لاھ لھ ھا لھ اھ ھا لھ آھ لھ لاھ ھا ا ا اه لها 
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Lesson (1): 
Repeated multiplication 


@ 1 =1 x1 =1 e 13-1 x1 x1 
: @ 2= 2 x2 = 4 @ 23-2 x2 x2 = 
@ 3 =3x×x3 =9 @ 33 = 3 x 3 x 3 ۰ 
@ 4° =4x4 =6 a 43 =4 x4 x<4 = 64 
@ 5? =5xD = 25 a 53=5xD5xD5 = 5 
FF 6 =6×6 = 36 @ 63= 6 x6 x6 = 6 
@ 7° =7x7 = 49 @ 73=7x7x7 = 343 
@ 8 = 8 ×8 = 64 @ 83 = 8 x 8 ×8 = 512 
@ g9 =9x9 =81 a 93=9x9x9 E 
@ 10 = 10 x10 = 100 a 10° = 10 x 10 x 10 = 1000 
These numbers are called square These numbers are called cube 
3 numbers. numbers. 
Side length ج‎ 4 


Ex(1): A square whose side length 5 cm. Find its area. 


Edge length <> Volume 
Vv 


Ex(2): A cube whose edge length 5 cm. Find its volume. 


A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AA A A A A A A A A A A A A A A A A AA A A A A A A A A A A A A A A A A A A A A A1 A EF 


«OT <‏ ص 


LLLLLLLLLLTLLLLLLLLLL  LIFBLLLLLLLLLLLLLLLLLLLLLLLL 


aaa aa LaLa aa aa a La LaLa aa aa a La aa LaLa a LaLa La aa a aaa aaa La aaa aaa a aaa aa La a a La aaa aa aa aa aaa a aaa aaa a a a1 


ا& 


aaa aa LaLa LaLa LaLa a La LaLa aa aa LaLa aa LaLa LaLa LaLa aa a aaa aa a La aaa aaa a aaa aa La a a La aaa aa aaa a aaa aaa a aaa a a a1 


اھ 
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0 
F Tf is a rational number, then 8 =1 where a ¥ O 


"Any number of power zero = 1 except zero" 


۹٩ 
aaa 
< 
ا‎ 

8 

1 


= 8 when m is an even number. 


ِ (3 when m is an odd number. 


[1] Choose the correct answer 


1. The multiplicative inverse of the number (2) = es 

(a) $ (b) £ (e)1 (û) 0 
2. The additive inverse of the number ( 3) is «<... 

(a) 1 (b)-3 (e) 3 )d( - )3(° 
3. The multiplicative inverse of the number (~ 1(3 ]S sees. 

(a) (- 1) (b) (- 1) (e) 1° (d) 1 
4 The additive inverse of the number (- 2) e 

4 4 25 25 
(a) 35 (b) ~35 (co) “f (d)— 
1 1 
5 (L)+ 1 =... 
1 3 5 2 
(@ 7 (b) 7 (c) (d) 
5٩2 30 

6 ($) x (BY = 

(a) (b) (e)0 (d) 1 
7 IfX=y „then (2) = a 

(a) ج‎ (b) 3 (e) 1 (d0 
8. (2 2 bَ E (where ab ¥ 0) 

a 
(a) ab (b) (Ê) (e) (ab) () 


LLLLLLLLLLTLLLLLLLLLL LLI BLLLLLLLLLLLLLLLLLLLLLLLL 


A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AA A A A A A A A A A A A A A A A A A A A A A1 A EF 


ا& 


aaa aa LaLa LaLa aa a La LaLa aa aa a La aa LaLa aaa La aa a aaa aa aa a aaa aa a aaa aaa a a a aaa aa aaa a aaa a aaa aaa a a a41 


اھ 
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10. If y6 + y7 =0 then y = 3 


(a) 1 (b) - 1 (©) 2 (d)-2 
اک و و ص ر‎ 
[2] Complete: 


0 &-) 
a 
@ oo) 
@ 


5) If E 


)6( 2+2 2 
a A2 
(7( ی (ا‎ ay 
3 9 27 : 
(8) gE E (in the same sequence) 


® 
E 
® 


LLLLLLLLLLTLLLLLLLLLLLLIREBLLLLLLLLLLLLLLLLLLLLLLLL 


A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AA A A A A A A A A AA A A AA A A A A A A A A A AA A A A A A A A A A A1 A EF 


اڈ اھ اھ لاھ اھ لھ اھ اھ لھ اھ اھ لھ لھ لھ اھ اھ لھ آھ اھ لے لھ لھ ا آه لها 


اڈ اھ لھ لھ اھ لھ اھ لھ اھ اھ اھ اھ اھ لھ اھ لھ اھ آھ لھ لآ اھ اه آه له اها 


ها n‏ ها ها ها ا ا ها ها ےا یا ےا ھا ھا ا 4ا ا ےا ےا یا ا ها ے1 یا ا ا ها ےا یا ها ا ےا ےا 4ا ا ها ھا ا ا ها ها ا یا 4ا ها ها ا 4ا ها ها ها ا ها ها ها ا 4 ا ا ها ها ےا ها ها ها یا ها ها ا ها ها ها 4ا ها ها ها ا 


= Mr. Mahmoud x“ 


Mathematics 15' Prep 2" term 


~N 
I1 I1 سے‎ 
¢ n|m 
س‎ 
My ماا تہ س‎ 1 
1 n |o س ب‎ 
r ا ا را‎ 
س س سے س سے س‎ 
YT و‎ <O N OO دا‎ 
ب ثب ب ت بث ب‎ 


ا اھ اھ اھا اھ ھا اھ اھ اھ اھ اھ اھ اھ لھ اھ اھ اه 


ها اها ا ها ا ےا ا ھا یا ا ا ےا ھا ا ھا ا ھا یا ھا ا ھا یا ھا یا ھا ا ا ا یا ھا یا ھا ا ےا یا ےا یا ےا کا ےا ا ا ا ا ھا ا ھا یا ا یا ھا یا ھا ها ا ھا یا ها ها ا ےا ها ا ها ا ها ها ا ها ا ا ها ها ها ا 4 
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Lesson (2): 
Non-negative integer power 


n 


ا& 


[1] Calculate each of the following, then put the resutl in the 
simplest form: 


(4) E OT 


سے 
سا 
ا 
ETN‏ 
w| ۸‏ 
EE‏ 
س 
SETS.‏ 
۸ |سw‏ 
کک 
N‏ 

1 

aA Aaa aa aa LaLa Aaaa aa aa aa La a aaa La aa aa La a LaLa aaa La aa aa aa LaLa aaa La aa aaa aaa a aaa a aaa aaa aa aaa a a 


LLLLLLLLLLTLLLLLLLLLLL LICBLLLLLLLLLLLLLLLLLLLLLLLLL 


A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AA A A A A A A A A A AA A A A A A A A A A A1 A EF 
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[2] Calculate each of the following, then put the result in the 
simplest form: 


37 × 3 

2x2 _ 
(2) 2a2 

5 × "(5 - 
ري 

(2(7 x 2 


(4 axa 


)6( x 8 Xx x 
O 


aaa aa LaLa aa LaLa a La LaLa aa aa aa aa LaLa LaLa aaa a a aaa aa aa aaa aaa a aaa aa La a aa aaa aa aaa a aaa aaa a aaa a a a1 


LLLLLLLLLLTLLLLLLLLLL LIMBLLLLLLLLLLLLLLLLLLLLLLLLL 


A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AA A A A A AA A A A A A A A A A A A A A A A A A1 A A A A A EF 


ها اها اها ها یا ها ها ھا ا 4ا ا ها ےا یا ا ها ےه یا ها ها ها ا یا 4ا ا ےا ا 4ا ا ها ھا یا ها ها ها ا ا 4 ها ها ها 4ا ها ها ها ها ها ها ه1 ا 4 ها ها ها ها ها یا ها ھا ا ها ها ا ها ها ها 4ا ها ها ا ا 


= Mr. Mahmoud x“ 


اڈ اھ لھ لاھ لھ لھ اھ اھ لھا اھ لھ اھ ھا اھ لھ لھ لآ اھ لھ اھ لھ اھ ھآ لآ | 


3 

3 

0Y 

سل 

2 . . 

ة 2 £ 

N : : : 

ب 0 

Vv : : : 

: : ك 

ّ : : : : : 

: : : : : : 

8 ب 1 ب ث 

4 : 1 : : 

2 ۰ : : : : چ 

5 : : : 1 1 : 4 

2 ب : : : £ 
2 : ا : : : : 

2 : : ب ع 
۶1 : : 1 : 1 : 

7 : : : : > 
4 ۳ : ب 

4 له I1 5 ١‏ 1 1 ت 

4 : : 9 n ل‎ 4 

4 ا E‏ ص | ما 1 1 1 

۳ ت x‏ ر له ا I 1 I1‏ ا1 : 4 

ا ر n» x‏ ت ل n i‏ ن 1 

2 اا » o‏ ۷ ص n n»‏ ەه ك ك 

1 ا اھ و‎ E. a ٣ A i. GIN ln 2 

4 ولگ ,س ا ی س سح و ر زل و ا 

۶ 2 

4ا ھی کے کے کے کے کے کے کے کے کر ا 

۶ ثّ‎ AN ص‎ YY ما‎ 0 K o0 QQ 2 4ا‎ 

14 ت ا ا ا 5 EE‏ ا ا ù‏ ا 14 

2 2 

4 14 

1a 14 

1a 1a4 

a a A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A 


ا& 


aaa aa LaLa LaLa LaLa a La LaLa aa aa aa aa LaLa LaLa aaa La a aaa aaa La aaa aaa aa aa aa La a aa aaa aa aa aa aaa a aaa aaa a La a1 


اھ 
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Lesson (3): 
Negative integer power 


@ We studied the multiplicative inverse of rational numbers, the 
multiplicative inverse of is 2 


@F We can write the fractions in the decimal form such as: 


1 qd 1 
— =0. — = 0.2 
2 0.5 ah 4 0.25 


@ And we can write the fraction in the whole form by changing the 
sign of its power such as: 


= ب = 0.25 2= ج = 0.5 
و 0.3-7 
107 = 3 5 = 0.01 101 = 2 = 0.1 
7 = چ7 = وو = 0.001 

reciprocal 2-1 1 2 x 2-1 - 1‏ 21 د 
reciprocal 41 4 4-1 -1‏ 41 
reciprocal 2-3 23 × 2-3 -1‏ 23 


F If we want to get the multiplicative inverse of any rational number, 
change the sign of its power. 


O Ss SSS O 


[1] Complete: 
(1) If a-=- then a= ......... 


(2) Ifa=7*,b=77*, then axb=...... 


OT <‏ ص 


LLLLLLLLLLTLLLLLLLLLL LLI BLLLLLLLLLLLLLLLLLLLLLLLL 


A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AA A A A A A A A A A A A A AA A A A A A A A A A A A A A A A A A1 A A A A A EF 
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[2] Evaluate each of the following: 


n 


ا& 


(1) ATS SARA 

4 oS 
(5) (0.2) = 

(6) (1.2) = 


[3] Calculate each of the following, then put the result in the 
simplest form: 


62 
O 


ی یی ی 


[4] Calculate each of the following, then put the result in the & 
simplest form: 


aaa aa LaLa aa LaLa a aaa LaLa a aaa aa LaLa aaa aaa a aaa aa La La LaLa LaLa aaa aaa aa La a aaa a aaa aaa a aaa a LaLa a aaa a a a 


8×87 
)( 

72×75 
چ (2) 


A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AA A A A A A A AA A A A A A A A A A A A A A A A A A1 A A A A1 A EF 


LLLLLLLLLLTLLLLLLLLLLL LIPBLLLLLLLLLLLLLLLLLLLLLLLLL 
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(3) 25 × 22 


2-4 0 23 Seeceeceeenenneneeseenneeneneennenneneennennennn 


OTs 


(6) (O5 SEA 


هھ 


[5] Simplify each of the following: 


(3) DO SASS 
Ay, SR Ea 


(5) LSER TC Sea 


1 
aaa aaa La LaLa LaLa a La LaLa aa aa aa aa LaLa aaa La aa a aaa aaa La aa LaLa aa a aaa aa La a aa aaa aa aa aa aaa aaa a aaa a La a41 


LLLLLLLLLLTLLLLLLLLLLLLIETBLLLLLLLLLLLLLLLLLLLLLLLLL 


A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AA A AA A A A A A A A A A A AA A A A A A A A A A A A A A A A A A A A A A A EF 
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-5 
2 (8) (2) = E 


(1) 37x3 =... 

(a) 37 )b( 3 (c) 3" )d( 37 
(2) 5+5 = ......... 

(a) 10 (b) 10 (c) 5^ (d) 50 
)3( SR Se 

(a) 5" (b) 6" (c( 6° ()d( 6 
(4) (5a) = ......... , 4 £0 

(a) 5 (b) a (c) Da (d) 1 


A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AA A A A1 A A A A A A A A A A A A A A1 A A A A A EF 
A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A1 A A E E 


LLLLLLLLLLTLLLLLLLLLLLLIETBLLLLLLLLLLLLLLLLLLLLLLLLL 


ا& 


aaa aaa La LaLa LaLa a La LaLa aa aa aa aa LaLa aaa La aa a aaa aaa La aa LaLa aa a aaa aa La a aa aaa aa aa aa aaa aaa a aaa a La a41 


4 
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(d) 323 
(d) 5 
(d) g10 


(d) 4x* 


(d)1 
(d) 23y 
(d) b*xb*xb* 


(d) 210 
(d) 1 


(d) O 


(a) & 


(a) 


LLLLLLLLLLTLLLLLLLLLLLLIETBLLLLLLLLLLLLLLLLLLLLLLLL 


3 
(a) 3° (b( 3° )c( 3° 
6F = ........ 
(a) 5° )b( 5° (c) 57 
31° + 310 0ق‎ = 
(a) 310 (b) 330 (c) 31 
AF AF AF FA 
(a) 4+4 (b) 4t (c) 47+1 
er 
8 
(a) 310 (b) 32 (c) 335 
)ر2(‎ e, 
ر2 (۾)‎ (b) 8y )c( ر8‎ 
63) e 
(a) b* (b) b3xb3xb3 (c) b' 
The quarter of the number 4% is ......... 
(a) 4° (b) 4" (c) 4” 
If at 5, then a = ......... 
(a) 2 (b) (2 
If a =7" and bh = 7*, then a xb = ......... 
(a) 7*7 (b) 49*7 (c)1 
6ax* _ 
2 e 
(a) 3ax (b) 35x7 (c( 2 
_ %4 ك‎ 
e 
(a) (b( = 2 


(5) 


(6) 


(7) 


(8) 


(9) 


(10) 


(12) 


)13( 


(14) 


(15) 


(16) 


A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AA A A A A A A A A A A A A A A A A AA AA A A A A A A A AA A A A A A A A A A A A EF 


ا& 


aaa aaa La LaLa LaLa a La LaLa aa aa aa aa LaLa aaa La aa a aaa aaa La aa LaLa aa a aaa aa La a aa aaa aa aa aa aaa aaa a aaa a La a41 


اھ 
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(17) If a” = 2and a7” = 3, then a = ......... 


(a) 1 (b) -1 (c) م‎ (d) 6 
(18) If xy" 3, then > = ....... 

(a) (b) 2 (1 (a) 2 
(19) 31+31+31 =... 

(a) 37 (b) 3° (c)( 973 (d)1 
(20) The multiplicative inverse of 5" iS ......... 

(a) (b) 5 (c) -5 (d) 2 
2D (ê) *&) = 

(0 (Ê) (b) 1 () 2] (00 


[7] Calculate each of the following: 
1 


)2( Ê) <= 
a 9 
(o 


LLLLLLLLLLTLLLLLLLLLLLLIEEBLLLLLLLLLLLLLLLLLLLLLLLL 


A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AA A A A1 A A A A A A AA A A A A A A1 A A A A1 A EF 
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lf ae and « = 


2 5 . Find the numerical value of a3 + bc - 8abc 


A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AA A A AA A A A A A A AA A A A A A A A A A A A A A A A A A1 A A A A A EF 


«OT <‏ ص 
[9JIf x=, y=‏ 


and z = 2. Find the numerical value of: 


س |ک 


3 
(1) x  )2( 


aaa aa LaLa LaLa aa a La LaLa aa aa LaLa aaa a a LaLa LaLa La a aaa aaa La aaa aaa aa aa aa La a a a aaa aa aaa a aaa aaa a aaa a a a41 


LLLLLLLLLLTLLLLLLLLLLLLIETBLLLLLLLLLLLLLLLLLLLLLLLL 
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Lesson (4) 
Scientific notation of the rational number 


F The number is written in the standard form as a x 10" where 


1 < |a| < 10 and r e Z. 


[1] Which of the following numbers are in the standard form? 


A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AA A A AA A A A A A A AA A A A A A A A A A AA A A A A A A1 A A A A1 A EF 


(1) 5.3x10 (2) 0.2x10* 
(3) 0.025 x 10 (4) 7x<10* 

(5) 10x107 (6) 4.25 x10 

(7) 33.9x10 (8) - 5.783 × 1072 
(9) - 0.0003 x 1073 (10) 3.912 x10 


«OT <‏ ص 


[2] Write each of the following numbers are in the standard form: 


(1) 600 000 = „n 
(2) -20 000 = 
(3) 7 million = a.s 


O) MIMO eee 

(5):  OOOQO Eee 

(6). O.0000D 3 eases 

7). O.O00O08642 ase 

(OJ OAD Sa 

(9) 510 O00 OOO kmê =... 


aaa aa LaLa LaLa LaLa a La LaLa aa aa LaLa aaa a aaa La aa a aaa aaa La aaa aaa aa aa aa La a aa aaa aa aa aa aaa a aaa aaa a a a1 


LLLLLLLLLLTLLLLLLLLLLLLIEEBDLLLLLLLLLLLLLLLLLLLLLLLLL 
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(10) 68 x 105 = nn 

(11) 68 x 10% = sss 

(12) 720 x 10° = 

(13) 750 x 102 = n 

(14) -32.4 x 10% = Sn 

(15) 0.0005 x 1015 = „aan 
(16) 0.0020205 x 10 = „asas 


«OT <<‏ ص 


[3] Write the result of each of the following in the standard form: 


aaa aa LaLa LaLa LaLa a La LaLa aa aa LaLa aa LaLa aaa La aa a aaa aaa La aa LaLa aa a aaa aaa a a La aaa aa aa aa aaa a aaa aaa a a a1 


O. OASIS E aaah kaha 
O): CERIO IRO aA aa aE 
GJ BOO OISIO VES esata 
Ay BIO RII Oe AEE 
O): MBSA EOS FERA 
(6) OIC EOI Ea Raa 
(7) (4.54 x10*)+ (3.76 x 10°) =... sss 
(o OI 2 OBI Pease 


(9) (2.65 x107)+ (6.34 x10) = sass 


O‏ ص 


LLLLLLLLLLTLLLLLLLLLLLLIETBLLLLLLLLLLLLLLLLLLLLLLLLL 


A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AA A A A A AA A A AA AA A A A A A A A A AA A A A A A A A A A A A1 A EF 
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A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AA A A A A A A A A A AA A A A A A A A A A A A EF 


[4] Choose the correct answer: 


(1) 3.04 x 107 = .................... 
(a) 340 000 (b) 304 000 (c) 3 400 000 (d) 30 400 000  & 


(2) 2.37 x10 = aan. 
(a) 0.00237 (b) 0.000237 (c) 23700 (d) 0.0000237 


(3) If 0.00079 = 7.9 xa, then a = ......... 
(a) 103 (b) 107 (c) 10^ (d) 10٥ 


(4) If 0.00000503 = m x 107, then Mm = ......... 
(a) D03 (b) 5.03 (c) 50.3 (d) 0.503 


O GDS GSS OS 


= [4] Find the value of n in each of the following: 
(1) 800 000 = 8 x 10" RE as 


(2) 0.00000006 = 6 x10" N= ........ 
(3) 0.00052 = 5.2 x 10" =... 
(4) 0.000357 = 3.57 x10" N= ....... 
(5) 76293 =n x 10٥ = a... 


O‏ ص 


aaa aaa La LaLa aa a La LaLa aa aa LaLa aa LaLa LaLa aa aa a aaa aaa a a aaa aa a aaa aa La a a La aaa aa aa aa aaa a aaa aaa a a a1 


LLLLLLLLLLTLLLLLLLLLLLLIETALLLLLLLLLLLLLLLLLLLLLLLL 


ا& 


aaa aaa La LaLa LaLa a La LaLa aa aa aa aa LaLa aaa La aa a aaa aaa La aa LaLa aa a aaa aa La a aa aaa aa aa aa aaa aaa a aaa a La a41 


اھ 
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Lesson (5) 
Order of mathematical operations 


Perform the operations within parentheses. 
Evaluate the power. 

Perform x and + from left to right. 
Perform + and - from left to right. 


تک 0 س 


(1) 
(2) 
(3) 
(4) 


[1] Calculate the value of each of the following: 


3+12 +6 ES 
4x 7-3 ece: 
196 + )7-5( @ 7 )6° +2 × 3( 
12 )27( + 24 + 3 ® 9 )4۶( + 2 x 3 


2 - ])7 -3(-2[ (10) [4-6-2-1 


(1) 


(3) 


(5) 


(7) 


(9) 


LLLLLLLLLLTLLLLLLLLLLLLIECBLLLLLLLLLLLLLLLLLLLLLLLL 


A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AA A A A A A A A A A A A A A A A A A A A A A A A A A A A A A1 A A A A1 A EF 
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[(1- 4)-(1+ 2)5 2 [(4 + 2)8 + 5] +3 
س م |2 - ”2 -(1- 52 د 

و و ر کک 80-4 : 
7 


و 


(1) If x = 3, what is the numerical value of the expression E کک‎ 


(2) Evaluate: 161 + (4s)+ 3st, for t = 9 and s = 6 


(3) Simplify: n - 6(+ 6 + 9n), then find its numerical value when 


n =1. 


ر و نے 


aaa aa LaLa aa aa a La LaLa aa aa LaLa aa aa a aaa aa a aaa aaa La aa LaLa aa a aaa aa La a a La aaa aa aa aa aaa a aaa aaa a a a1 


LLLLLLLLLLTLLLLLLLLLLLLIEEBDLLLLLLLLLLLLLLLLLLLLLLLL 


A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AA A A A A AA AA A A A A A AA A A A A A A A A1 A A A A1 A EF 
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Lesson (6) 
The square root 
of a perfect square rational number 


[1] Calculate the value of each of the following: 


(1) 16 = ............ (2) - 25 =... 
(3) + (2500 = ............ (4) + 40000 = ............ 
(5) 49 = (6( ٣ = n 
(7) - 4 =... (8) +8 = ............ 

_ )3 _ 817 
.- و (10( = )6 (9) 

16b 49 ab 
(11) 1211 )12( 1 9 

25x ر‎ _ (14) /0.36 = ............ 
)13( ٠ A 


OT <‏ ص 


[2] Find each of the following in the simplest form: 


= 16/ + 9ہ )1( 

(2) /36+64 = 

CS E O 

(4) ANILA See 
5^ x 53 

(5) TE ORES 

O UE 


aaa aaa La LaLa LaLa a La LaLa aa aa aa aa LaLa aaa La aa a aaa aaa La aa LaLa aa a aaa aa La a aa aaa aa aa aa aaa aaa a aaa a La a41 


LLLLLLLLLLTLLLLLLLLLLLLICTBDLLLLLLLLLLLLLLLLLLLLLLLLL 


A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AA A A A A A A A A AA A A A A A A A1 A A A A1 A EF 


ا& 


aaa aa La La LaLa LaLa a La LaLa aa aa LaLa aa LaLa LaLa aaa a aa aa aaa La aaa aaa aa aa aa La La a a aaa aa aa aa aaa a aaa aaa a La a1 


اھ 


9_3, 3 
4 2 2 
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[3] Complete: 


The multiplicative inverse of the number i in the simplest form 


The multiplicative inverse of the number 1/0.49 in the simplest 
form iS ......... 


The multiplicative inverse of the rational number ا‎ in the 


simplest form iS ......... 


The additive inverse of the number in the simplest form 


The multiplicative inverse of the number in the simplest 


form iS ......... 


OT <‏ 5 ص 


(1) 


(2) 


(3) 


(4) 


(5) 


[4] Simplify: 


3 zero 2 3 _ 
ی س‎ EDED UTSPESEE AN AEDES TSE SUES SESS SSS Tees 
4 64 3 
2 0 
5 5 4 


(1) 


(2) 


LLLLLLLLLLTLLLLLLLLLLLLIPIBLLLLLLLLLLLLLLLLLLLLLLLL 


A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AA A A A A A A AA AA A A AA A A A A A A A A A A A A A A A A A1 A A A A1 A EF 


ا& 


aaa aaa La LaLa LaLa a La LaLa aa aa aa aa LaLa aaa La aa a aaa aaa La aa LaLa aa a aaa aa La a aa aaa aa aa aa aaa aaa a aaa a La a41 


اھ 


O >‏ ص 


[4] Choose the correct answer: 


(d) - 1 
(d) +8 
(d) 100 


(d) 3 


(d) 16 


کک ر و کے 


„18 x 10 x10 x18 = ............ as. 


VOLE aR 


8 then x = sass. 
XxX 


If x= then e Ss 
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(3) 


(4) 


(5) 


(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


LLLLLLLLLLTLLLLLLLLLLLLIFTDLLLLLLLLLLLLLLLLLLLLLLLL 


A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AA A A A A AA A A AA A A AA A A A A A A A A A A A A A A A1 A A A A1 A EF 
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Lesson (7) 
Solving equations 
of the first degree in one unknown in @ 


[1] Find the solution set of each of the following equations: 


(1) x-7 =3, where xeN (2) x+17 =13, where xe N 
2 1 

(3) 5x =20 , where xe Q0 (4) g * = g , Where xe Q 

(5) -4+y =15, where xeN (6) m-(-3)=1, where xez 


aaa aa LaLa LaLa LaLa a La LaLa aa aa aa aa LaLa LaLa a La aa a aaa aaa a aaa aaa aaa a aa La a aa aaa aa aa aa aaa a aaa aaa a a a1 


LLLLLLLLLLTLLLLLLLLLLLLIPEBDLLLLLLLLLLLLLLLLLLLLLLLLL 


A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AA A A A A AA AA A A AA A A A A A A A A A AA A A A A A A1 A A A A1 A EF 
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[2] Find the solution set of each of the following equations: 


(1) 2x-1=5, where x e0 (2) 8xr+4=12, where x < ¢ 
(3) 3x -13 = 26, where x e N (4) 8+2x =14, where xez 
(5) 8-2x=-2 , where xez (6) 2x-8=-2, where xez 


O aa o GIs 


LLLLLLLLLLTLLLLLLLLLLLLIPIBDLLLLLLLLLLLLLLLLLLLLLLLL 


A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AA A A A A A A AA A A AA A A A A A A A A A AA A A AA A A1 A A A A1 A EF 
A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A E E 
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[3] Find the solution set of each of the following equations in Q: 


(1) 2 -3( =4 )2)( 3)x +2) + 7) -1(= 2 
)3() 4) -1(- )× + 3( = 0 (4) x+3=18 - 3x 
(5) 5x-4=2x+11 (6) 1x-4=-2x+11 


A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AA A A A A A A A A A A A EF 
A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A E E 


LLLLLLLLLLTLLLLLLLLLLLLICLBDLLLLLLLLLLLLLLLLLLLLLLLL 
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[4] Complete: 


(1) Ifx+D5=7, thenXx = ......... 
(2) If 3x = 6, then the value of 6X = ......... 


(3) If x+9 = 11, then the value of 7X = ......... 


A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AA A A AA A A A A AA AA A A A A AA A A A A A A A A A A A A A A A A A1 A A A A A EF 


(4) If 2y + 3 = 15, then the value of ر‎ E . 


(5) If 2x =2, then 3X -1= ............ 
(6) If 2x =0, thenx = ......... 
(7) If the age of a man now is x years, then his age 5 years ago iS ...... 


(8) If the age of a man now is y years, then his age after 4 years 


(9) If the age of a man after 5 years is x years, then his age now 


aaa aa LaLa aa LaLa a La LaLa aa aa aa aa aa aaa La aa a aaa aa aa aa aa aa aa aa aa La a a aaa aaa aaa a aaa a aaa aaa a a a41 


ذاکرولي 8 البح وانښم لجروبان ذاکرولي 
ست رياب الإطغفال الصف النالف الإعرادي 


LLLLLLLLLLTLLLLLLLLLLLLIFTBLLLLLLLLLLLLLLLLLLLLLLLLL 


ا& 


aaa aaa La LaLa LaLa a La LaLa aa aa LaLa aa LaLa a aaa aa a aaa aaa La aaa aaa a aaa aa La a aa LaLa aaa aa aa aaa aaa a aaa a La a1 


اھ 
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Life Applications 


@ Perimeter of rectangle = (L + W) x 2 
If the example state perimeter of rectangle, we get half the 
perimeter and say: L + W = ّ the perimeter. 


@F If the example state three consecutive integers, we suppose that 
the three numbers are: x „, x+1 , x+2 


@ If the example state three consecutive odd (or even) numbers, we 
suppose that the three numbers are: x „, x+2 , x+4 


OT‏ ص 


(1) The length of a rectangle exceeds its width by 4 meters and its 
perimeter is 68 meters. Find the dimensions of the rectangle. 


(2) Find the numbers that if it is added to its triple the result is 32. 


LLLLLLLLLLTLLLLLLLLLLLLIPIALLLLLLLLLLLLLLLLLLLLLLLL 


A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AA A A A A A A A A A A A A A A A A AA AA A A A A A A A AA A A A A A A A A A A A EF 


aaa aa La La LaLa LaLa a La LaLa aa aa LaLa aaa a aaa La aa a aaa aaa La aaa aaa aa aa aa La a LaLa aaa aa aaa a aaa a aaa aaa a a a1 
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(3) Find the number which if we subtract 9 from its triple, the 
result will be 6. 


(4) The sum of two consecutive numbers is 97. Find the two numbers 


(5) Three consecutive natural numbers whose sum is 213 what are 
these numbers? 


LLLLLLLLLLTLLLLLLLLLLLLIFIBLLLLLLLLLLLLLLLLLLLLLLLL 


A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AA A A A A AA AA A A A A A A A A A A A A A A A A A A A A A A A1 A A A A1 A EF 


ا& 


aaa aa LaLa LaLa LaLa a La LaLa aa aa aa aa LaLa LaLa aa aa aa aa aaa La aa LaLa aa aa aa aa La La a a aaa aa aaa a aaa aaa a aaa a La a1 
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(6) The sum of three consecutive even numbers is 966. Find them. 


(7) Find three consecutive odd numbers if their sum is 357. 


LLLLLLLLLLTLLLLLLLLLLLLICEBDLLLLLLLLLLLLLLLLLLLLLLLL 


A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AA A A A A A A A A A AA A A A A A A1 A A A A1 A EF 


ا& 


aaa aa LaLa LaLa LaLa a La LaLa aa aa aa aa LaLa LaLa a La aa a aaa aaa a aaa aaa aaa a aa La a aa aaa aa aa aa aaa a aaa aaa a a a1 
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Lesson (8) 
Solving inequalities in A 


[1] Find the solution set of each of the following inequalities in Q: 


(1) 3x-2 <1 (2) 4x +2 <-0 
(3) 2x+1s9 (4) -4x > -8 
(5) 3-2x >1 (6) 2-3x <4 


LLLLLLLLLLTLLLLLLLLLLLLIETBDLLLLLLLLLLLLLLLLLLLLLLLL 


A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A1 A A AA A AA A A A A A A A A A A A A A A A A A A A A1 A A A A A EF 


ا& 


aaa aa LaLa LaLa LaLa a La LaLa aa aa aa aa LaLa LaLa a La aa a aaa aaa a aaa aaa aaa a aa La a aa aaa aa aa aa aaa a aaa aaa a a a1 


اھ 


3x -1> 2x + 3 (8) 3x-2> x +4 


3x + 2) < -x + 4 (10( 2(x+1)< x+4 


کچ ر و و سے 
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(7) 


(9) 


[2] Choose the correct answer: 


If -x <5, then ..................... 
(a) x >5 (b) x > -5 (c) x <5 (d) x < -5 


If xe N , then the S.5. of the inequality —x > 3 iS ......... 
(a) {4, 5, ...} (b) {-4, -5, ..} (ec) {-3} (d) © 


ّ < 4 is equivalent t0 ......... 


(a) × < ج‎ (b) » < + (c) x >12 (d) x <12 


If xez, then the 5.5. of the inequality 20 < 5x < 25 iS ............ 
(a) {4} (b) {5} (c) {4, 5} (d) © 


(1) 


(2) 


(3) 


(4) 


LLLLLLLLLLTLLLLLLLLLLLLIEIBLLLLLLLLLLLLLLLLLLLLLLLL 


A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AA A A A A A A A A A A A A A A A A A1 A A A A1 A EF 
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(5) The S.S. of the inequality -2x < zero in Q iS ............ 
(a) © (b) Q. (c) Q- (d) Z. 


(6( If x >y, then 2 3 where x # O and y #0 

(a) < (b) > (c) = (d) > 
(7) If x>5, then =X ......... 

(a) < -9 (b) > -5 (c) < -5 (d) > -5 


OT <<‏ ص 


aaa aaa La LaLa LaLa a La LaLa aa aa aa aa LaLa aaa La aa a aaa aaa La aa LaLa aa a aaa aa La a aa aaa aa aa aa aaa aaa a aaa a La a41 


LLLLLLLLLLTLLLLLLLLLLLLIETBDLLLLLLLLLLLLLLLLLLLLLLLLL 


A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A1 A A A A1 A EF 
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Lesson (9) 
ProbabiliTY 


a Suppose that 

A is an any event, (A) is a number of elements of A and r(S) is a 
n(4) 
n(S) 


number of elements of the sample space, then P(4) = 


# Coin: 
Probability of getting a head = ّ = 0.5 = 5% 
1 


Probability of getting a tail = > = 0.5 = 50% 

@ Die: 
As throwing a fair die once and observing the upper face, complete 
the following: 


(1) The probability of appearance a number greater than 3 = ...... 
(2) The probability of appearance a number less than 3 = ...... 

(3) The probability of appearance an even number = ...... 

(4) The probability of appearance the number 4 = ...... 

(5) The probability of appearance the number 7 = ...... 

(6) The probability of appearance a number < 6 = ...... 


(7) The probability of appearance a prime number = ...... 


یک کار و ر 


[1] Complete: 
(1) The probability of occurring the impossible event = ............ and 
the certain event = ............ 


(2) If a coin is flipped once, then the probability of appearance of 
head = ......... 


aaa aa La La LaLa aa a La LaLa aa aaa La aa LaLa aaa La aa a aaa aaa La aaa aaa a aaa aa La La aa aaa aa aaa a aaa a aaa aaa a a a1 


LLLLLLLLLLTLLLLLLLLLLLLIEEBLLLLLLLLLLLLLLLLLLLLLLLLL 


A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AA A A A A AA A A A A AA A A A A A A A A A A A A A A A A A1 A A A A1 A EF 


ا& 


aa LaLa a aaa aaa La LaLa aa aa a aaa aa LaLa a La LaLa aa LaLa aa aaa a LaLa aa aa LaLa aa aa aa aaa aa aaa a aa aa aaa a aaa a a La 


Bl 
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(3) 10 cards numbered from 1 to 10. If a card is drawn randomly, 
then the probability that the card in numbered by an odd number 


(4) A box has 5 white balls, 7 red balls and 3 blue balls. If a ball is 
drawn randomly from the box, then the probability that the ball 
is blue = ............ 


(5) In the experiment of throwing a fair die once and observing the 
upper face, the probability that the appearance number is less 
than 1 = ............ 


(6) A box contains 48 oranges, 4 of them are bad. If an orange is 
drawn randomly, then the probability that the drawn orange is 
bad = ......... and the probability of the drawn orange is good = ......... 


(7) If the probability of occurring an event is ّ then the 


probability that the event doesn't occur = ......... 
(8) If the probability that a person get infected (in a city whose 
number of inhabitants is 200 O00) with a disease is 0.003, then 


the expected number of infected persons with the disease in 
this CiFY iS ................................. PEFSONS. 


«OT <‏ ص 
Choose the correct answer:‏ ]2[ 


(1) Which of the following may be a probability of an event? 
(a) -0.25 (b) 87% (c) 1.05 (d) 130% 


(2) A basket contains cards numbered from 1 to 20. If a card drawn 
randomly, what is the probability that the number written on it is 
divisible by 6? 

3 4 5 6 
(a) 25 (BJ 6 (d) >5 


LLLLLLLLLLTLLLLLLLLLLLLIEIBDLLLLLLLLLLLLLLLLLLLLLLLL 


A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AA A A A A A A A A A A A A A A A A A1 A A A A1 A EF 


ا& 


aaa aa La La aa aa a La LaLa aa aa a La aa LaLa aaa aaa aa aa aaa La aa LaLa aa a aaa aa La a aa aaa aa aaa a aaa a aaa aaa a a a1 


اھ 
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[3] A box contains 10 balls numbered from 1 to 10, Find the prob. of: 


(1) Number divisible by 7 = ..................... sass sssss 
(2) Number is an even = .................. sss ss ssssss sss sss 
(3) Number less than 8 = ....................... sss 
(4) Odd greater than 3 = ....................... sss. 
(5) Prime number = ..................... sass sss sss een 


(6) Number divisible by 5D = ..................... sss sss ss 
ص ا‎ OT << 


[4] A school has 480 students, and the number of girls is 300, if a 
student is chosen randomly, then find the probability that the 


student is: 


(1) A girl 


(2) A boy 
ص‎ O TT << 


LLLLLLLLLLTLLLLLLLLLLLLIELBDLLLLLLLLLLLLLLLLLLLLLLLL 


A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AA AA A A A A A A A A A A A A A A A1 A A A A1 A EF 
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پ چ 


و 
f an‏ 
FEUD TON‏ 
/MIARATONN Ok‏ 


ر 
PREPARED BY‏ 


aaa aaa La aa LaLa aa LaLa aa aa LaLa aa aa aa aaa a a aaa aa aa aa aa aa aa aa aa La a aa aaa aa aaa a aaa a aaa aaa a La a41 


A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AA A A A A AA AA A A AA A A A A A A AA A A A A A A A A A A A A A A A A A A A A A A EF 


AH 
.م‎ ۰ 0 


LLLLLLLLLLTLLLLLLLLLLLLIETBLLLLLLLLLLLLLLLLLLLLLLLLL 


ا& 


aaa aa LaLa aa LaLa a La LaLa aa aa aa aa LaLa LaLa LaLa aa a aaa aa aa aaa aaa a aaa aa La a a aaa aaa aaa a aaa a aaa aaa a a a1 


اھ 
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Lesson (1) 
Deductive Proof 


CEL] In the opposite figure : 
m (Z ABC) = 110° ,m (ZL CBD) = 35° and 
m (LZ ABE) = 140° 
Find : m (Z EBD) 
1. 
KG In the opposite figure : 
AC N) DE = {B} » m (Z ABD) = 40° and 
BE bisects Z CBF 
Find : m (Z ABF) 
2 
In the opposite figure : 
EA N EB) EC N ED = {E} , 
If m (Z BEC) = m (Z AED) 
Find : m (Z BEC) 
Are A E » and C on the same straight line ? Why ? 
3. 


LLLLLLLLLLTLLLLLLLLLLLLIETALLLLLLLLLLLLLLLLLLLLLLLL 


A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AA AA A A A A AA A A A A A AA A A AA A A A A A A1 A A A A1 A EF 


aaa aa LaLa LaLa LaLa a La LaLa aa aa aa aaa a a aaa aa aa aa aaa La aa LaLa aa aa aa aa LaLa a La aaa aa aaa a aaa a aaa aaa a La a 1ھ‎ 
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In the opposite figure : 

AB//CD , 

„ mM (Z EAC) = 130° and 

m (Z EAB) = 90° 

Find : (1) m (Z BAC) ‌ 5 
(2) m (ZC) « 140° 40° » 


In the opposite figure : 
AB // CD , AB // EF / 
s m (Z A) = 60° and m (Z E) = 35° 

Find : m (Z ACE) > حا‎ 


In the opposite figure : 
ED // CB ,m (£ €) = 50° 
„ m (Z E) = 40° 

Prove that : AC | BE 


LLLLLLLLLLTLLLLLLLLLLLLIETBLLLLLLLLLLLLLLLLLLLLLLLL 
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In the opposite figure : EY 
If XY / MZ 
Find the value of a 


HA In the opposite figure : 

AB // CD ,m (Z A) = 50° , 

Z ACE is right and m (Z E) = 40° 
Prove that : AB // EF 


In the opposite figure : 
ADNBC={M}, 
MA = MD and MB = MC M 
Prove that : 

(DAB = CD (a) AB // CD 


aaa aa La La LaLa LaLa a La LaLa aa aa LaLa aa LaLa aaa LaLa a a aaa aaa La aa LaLa aa a aaa aa La La a a aaa aa aaa a aaa a aaa aaa a La a1 
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A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AA A A A A A A A A A A A A A A A A AA A A A A A A A A A A A A A A A A A A A A A A EF 


MAR RAMKRRMRRKRRmKERH Mathematics 1% Prep 2" term jes Mr, Mahmoud SKK 
Homework 


کک ر ن کے 


In the opposite figure : 

m (£ ABC) = 110°*,m (Z CBD) = 35°, 
m (Z ABE) = 140° 

Find : m (Z EBD) 


OC O O N DS O RS 


In the opposite figure : 
ABNCD = {o}, 
m (ZL AOC) = 50° , 
OD bisects Z HOB 
Find : m (Z AOH) 


El SSE NESSSEENSS NES NEESER LEENA SERRE 


aaa aa LaLa LaLa LaLa a La LaLa aa aa LaLa aa LaLa aaa aaa a aaa aaa a aaa aaa a aaa aa La a a a aaa aa aaa a aaa a aaa aaa a La a1 


LLLLLLLLLLTLLLLLLLLLLLLICTBDLLLLLLLLLLLLLLLLLLLLLLLLL 


A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AA A A A A A A1 A A A A A EF 
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In the opposite figuıre : 
DE // CB sm (Z D) = 50° 
sı m{Z ÛC) = 35° 
Find : (1) m (Z B) 

(a) m {ZL BAC) 


12. 


In the opposite figure : 4 1: 
m (Z4 BAC) = 80° , m (Z DCE) = 120° 

and m (Z ACE) = 140° 4 

Prove that : AB // CD 120 


ا 3 


In the opposite figure : 
AD f) BC = {E} where AE = DE and BE = CE E 


Prove that : A AEC = A DEB 


14. 


aaa aa La La aa LaLa a La LaLa aa aa aa aa LaLa a La a La aa a aaa aaa a aaa aaa a aaa aa La a a a aaa aa aaa a aaa a aaa aaa a La a a1 


اھ اھ اھ لھ اھ لھ اھ اھ لھا اھ لھ اھ لھ اھ لھ اھ لاھ اھ لھ اھ لھ اھ آھ لھ آ1 اھ لھ لاھ لھ اھ اھ اھ لھ اھ لھ اھ لھ لھ اھ اھ لھ اھ لھ لھ لھ اھ ا اه لها 
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Lesson (2) 
The Polygo” 


The simple line : It is the line that does not cut itself. 
The non-simple tine : It is the line that cuts itself once or more. 


The closed line : It is the line that ends where it starts at the same point. 
It may be simple or non-simple. 


The open line :It is the line whose starting point is not the end point. 
It may be simple or non-simple. 


Non-simple line 


Bl The polygon 


It is a simple closed line that consists of three line segments » or more. The polygon is 
named according to the number of its sides. 


ل ر 


Triangle Quadrilateral Pentagon Heptagon Octagon 
(3 sides) (4 sides) (5 sides) (7 sides) (8 sides) 


In the convex polygon : 
If a straight line is drawn to pass through any two consecutive vertices,» then the 
remained vertices lie on one side of this straight line as shown in the two figures. 


8 ۰ 
E! ۶ 


اھ اھ اھ لھ لھ لھ اھ اھ لھا اھ لھ اھ لھ اھ لھ اھ اھ اھ لھ اھ لھ اھ آھ لھ آ1 آھ لھ لاھ لھ لھ اھ اھ لھا اھ لھ اھ لھ لھ اھ اھ لھ اھ لھ اھ ھا لھ اه آه لها 
42 
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Notice that : 
Any interior angle of the convex polygon has measure less than 180° 


In the concave polygon : 


4 
There are straight lines (one at least) passing 
through two consecutive vertices and the 
remained vertices lie on two different sides of 
the straight line as shown in the two opposite 
figures. ۳ ۲ 


Notice that : 
There is at least one interior angle of concave polygon of measure more than 180° (reflex angle). 


= The polygon is regular if : »........ 
` (ğ All its sides are equal in length. 


Ãl1 its angles are equal in measure. 


SvecsasacenBBNVINIHHHHHEHHSOPTEERBPheneenesesenevevrrvovnnenennennnneeenmeennenennnssnnnnnnnsnennnnesennnnnnnnennnnsennnnnnnenennansnnnnnnnesnsnnevenennnnnnnnennnenennnnnnnennnnrenenennnnennnnnnnnnerencacrerennnt 


As examples for the regular polygons : 


SII O 


Equilateral Square Regular Regular 
triangle pentagon hexagon 


A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A1 A A A A1 A EF 


E E i E E A A E e E E e E E a e e e Ei E e E E A i A E e E i E ê E i Ê Î E 


". The sum of measures of the interior angles of a polygon of n sides equals (a — 2) x 180° 


So we get : e. .. a 
` The sum of measures of ا‎ exterior dks fû a convex POLE ف‎ n ا 360° - کک‎ 


(taking into account one exterior angle at each vertex) 


eNOS rrrtêsnnnrnnannrrrrêtsakensnnnnsrêrêvuvAvhhulldu ADE SHASADIISNALECETESEHEHOEDDDISARAARRSSSSanreveseeeeeeeeerrarrrrrrrrennarseer 


(n — 2) x 180° 


=". The measure of each interior angle of the regular polygon of n-sides = 


Remark 
The number of sides of the regular polygon in which the measure of one of its interior 
360° 
180° - XxX 


angles is X = 


No Of Diagonals = 


LLLLLLLLLLTLLLLLLLLLLLLICEBLLLLLLLLLLLLLLLLLLLLLLLLL 


ا& 


aaa aa La La LaLa LaLa a La LaLa LaLa aa LaLa aa LaLa LaLa a La aa a aaa aaa a aaa aaa a aaa aa La a a a aaa aa aaa a aaa a aaa aaa a a a1 


اھ 
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No. of its The sum of The measure of 


diagonals | measures of its the - 
interi angle 
0 interior angles 9 


2 (n -2)(x180 (n -2)x180 


The polygon 


Quadrilateral 


Complete each of the following : 


The regular polygon is the one in which : 


n 


(a) ss (besa 
2. The sum of measures of the interior angles of the quadrilateral = <... : 
3. The sum of measures of the interior angles of the pentagon = ---....... 9 
4. The sum of measures of the interior angles of the hexagon = ........ ؟‎ 
5. The sum of measures of the interior angles of the heptagon = --.......- 8 


The measure of the interior angle of the regular pentagon = ----...... 


o 


and the measure of the interior angle of the regular heptagon = ........- 


7. | The sum of measures of the exterior angles of the hexagon equals -------- 


LLLLLLLLLLTLLLLLLLLLLLLICTBDLLLLLLLLLLLLLLLLLLLLLLLL 


A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AA A A A A AA A A A A A A A A A A A A A A A A A A A A A A A A A A A A A1 A EF 


ا& 


aaa aa LaLa aa LaLa a La LaLa LaLa aa aa aa LaLa LaLa aaa a aaa a aaa La a aaa aa aaa a aa La a a a aaa aa aa aa aaa a aaa aaa a a a41 


اھ 
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If the perimeter of a regular hexagon is 30 cm. » then its side length = <... cm. 
an the measure of each interior angle in it = «':...-... 


If the perimeter of a regular polygon = 80 cm. and its side length = 10 cm. » 


o 


then the measure of each interior angle in it = ------.... 


(OT‏ ص 


Cc hoose the correct answer : 


The sum of measures of the interior angles of a polygon of n sides = -......... 


٤ (a) n x 180° (b) (n — 2) x 180° (c) (n 2) x 180 حه ر)‎ 2 : 180° 


The measure of the interior angle of a regular polygon of n sides equals --:----- 


2. (a) (a 2) x 90° (b) (2) × 180° (c) (1-2) × 180° (d) 180° x (n 5 1) 


The measure of the interior angle of the regular polygon of 10 sides equals -----.-. 


3: 
(a) 72° (b) 108° (c) 144° (d) 150° 
1 The measure of the interior angle of a regular polygon of 18 sides equals ----.- 
` | (a 130° (b) 140° (c) 150° (d) 160° 
If the measure of an interior angle of a regular polygon is 135° » then the number of 
5. its Sides 1S <. 
(a) 6 (b) 4 (c) 7 (d) 8 


The sum of measures of the exterior angles of the triangle equals --.-... 
(a) 90° (b) 180° (c) 360° (d) 720° 


In the quadrilateral ABCD » if m (Z A) = 2 m (Z B) = m (Z C) = 96° „ 
7. then m (Z D) = -......... 
(a) 96° (b) 48° (c) 120° (d) 144° 


OT <<<‏ 5 ص 


LLLLLLLLLLTLLLLLLLLLLLLICEBDLLLLLLLLLLLLLLLLLLLLLLLL 
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ssay problems: 


In the opposite figure : 


n 


ا& 


AE // BC ,m (Z B) = 70° sm (Z C) = 150° and 
m (Z D) = 80° 
find m (LZ E) 


In the opposite figure : 

FEYZ ,m(LL)=70°, 

m (Z Y) = 90° and m (Z LZF) = 120° 0 
Find : m (Z X) F Zz Y 


In the opposite figure : 

If AB L BC ,m (Zz C) = 80° + 
m (Z D) = 110° and 

m (Z A) = m (Z E) 

3. | Find : m (Z A) 


N» 
ALAA aa LaLa aa LaLa a aaa aa a aaa aa La La aaa aaa La aaa aa La La LaLa LaLa aa aaa a aa La La aaa a aaa aaa a aaa aaa a aaa a La a 


LLLLLLLLLLTLLLLLLLLLLLLICTBLLLLLLLLLLLLLLLLLLLLLLLLL 


A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AA A A A A A A A A A A A A AA A A A A A A A A A A A A A A A A A1 A A A A A EF 
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HQ In the opposite figure : A 
ABCD is a quadrilateral 

in which : m (Z A) = 90° D< 

Find : The value of X 2 


In the opposite figure : 

AEN CF = {D} » 

A DEF is an equilateral triangle » 

m (Z A) = 120° and m (Z C) = 105° 
Find : m (£Z B) 


LLLLLLLLLLTLLLLLLLLLLLLICTALLLLLLLLLLLLLLLLLLLLLLLL 


A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AA A A A A A A A A A A A A A A A A A1 A A A A A EF 
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Homework 


oa DD > GS 


CH In the opposite figure : 
ABCDEF is a hexagon. 
m (Z FAB) = m (Z DCB) 


In the opposite figure : 


BD (\ AF = {C} , AB // ED , 

m (Z A) = 30° and m (Z ACB) = 58° , 
m (£ CFE) = 125° 

Find : m (Z E) 


aaa aa La La LaLa aa a La LaLa aa aa a La aa LaLa a La aaa a a aaa aaa La a aaa aa a aaa aa La La a La aaa aa aa aa aaa a aaa aaa a a a 1ھ‎ 
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Lesson C3) 
"The parallelogre'™ 


کڪ ةو ancl‏ 


A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AA A A A A A A A A A A A A A A A A A A A A A A A1 A A A A A EF 


Each of the above figures is called a parallelogram for AB // DC and AD // BC 


Notice that : 
A quadrilateral in which only two sides are parallel is 
called a trapezium » as shown in the opposite figure 


in which : 
XL / YZ 


When does a quadrilateral represent a parallelogram ? 


sides are parallel. | sides are equal in ; | are parallel and angles are equal bisect each other. 
length. equal in length. in measure. 


= Complete each of the following : 


1. In a parallelogram » every two opposite sides are :-....-. 9 

2 In a parallelogram » every two opposite angles are <... 

3. In a parallelogram » every two consecutive angles are -.......-. 

4. In a parallelogram » the two diagonals .‘-«.. 

5. | The quadrilateral in which two sides are parallel is called --------- 


6. A quadrilateral represents a parallelogram if --.---«- 


aaa aa LaLa LaLa LaLa a La LaLa aa aa LaLa aa LaLa aaa La aa aa aa aaa La a aaa aa aa aa aa La a a a aaa aa aa aa aaa aaa a aaa a a a1 


LLLLLLLLLLTLLLLLLLLLLLLICTBDLLLLLLLLLLLLLLLLLLLLLLLLL 
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7. ABCD is a parallelogram in which m (Z A) = 50°, then m (Z B) = --........ ° 


8. In the parallelogram XYZL,» if m (Z X) = 1 m (Z ¥)» then m (Z Y) = --........ ° 


In the opposite figure : 
ABCD is a parallelogram in which AB = 2cm. » 


AD = 6cm. and m (Z B) = 105° & 
9. Complete the following : 105 n 
B 


(4) BC = .......... cm. s DC = -......... cem. C 
(a) m (Z D) = .......... o Mm (ZL A) = ° and m (Z O) = --........ 0 
(3) The perimeter of the parallelogram ABCD = -......... cm. 


Choose the correct answer 2: 


ABCD is a parallelogram in which : m (Z A) = 50° , then m (LZ C) = -......... 
(a) 50° (b) 60° (c) 130° (d) 150° 


ABCD is a parallelogram in which : m (Z A) + m (Z C) = 140° 
9 9 then m (ZL B) a 


(a) 70° (b) 40° (c) 110° (d) 220° 


If the lengths of two consecutive sides of a parallelogram are 3 cm. 


3. and 5 cm. » then its perimeter eqUals -------- cm. 
(a) 12 (b) 14 (c) 16 (d) 18 
If the perimeter of a parallelogram is 25 cm. and if one of its sides 

4. is of length 7 cm. » then the consecutive side is of length ---.---. cm. 
(a) 7 (b) 18 (c) 12.5 (d) 5.5 


aaa aa LaLa LaLa aa a La LaLa aa aa aa aa LaLa a La aaa La aa aa aaa La a LaLa aaa a aaa aa La La aa aaa aa aaa a aaa a aaa aaa a a a41 
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LLLLLLLLLLTLLLLLLLLLLLLICTBDLLLLLLLLLLLLLLLLLLLLLLLL 


mı 


ا& 


aaa aa LaLa aa LaLa aaa La aa a aaa aa LaLa aa LaLa aa La aaa aa La a LaLa LaLa aa a aaa aa La La aaa a aaa aaa a aaa aaa a aaa a a a 
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ssay problems: 


In the opposite figure : ر‎ 
ABCD is a parallelogram whose diagonals intersect at M 


If BC = 4cm. , BM = 2 cm. and MC = 3cm. s N 


then find the perimeter of A AMD C 4cm.  B 


In the opposite figure : 

ABCD is a parallelogram such that : 
AC N\ BD = {M} IfCD =2 cm. » 
MC =2.5 cm. and MD = 1.8 cm. 
Calculate the perimeter of A AMB « 63 cm. » 


In the opposite figure : E D A 
ABCD is a parallelogram » 

E EAD in which : AD = DE 

Prove that : DC and BE bisect each other. C B 


LLLLLLLLLLTLLLLLLLLLL TLIC IBLLLLLLLLLLLLLLLLLLLLLLLL 


1. 


A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AA A A A1 A A A A A A A A A A A A A A A A A A A EF 
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In the opposite figure : D A_E 
را‎ O 
110 


ABCD is a quadrilateral in which : 1 


AD // BC EEDA ,m (Z BAE) ± 110° 
and m (Z DCB) = 70° هھ‎ 
Prove that : ABCD is a parallelogram 


In the opposite figure : 
ABCD is a parallelogram » 
H is the midpoint of AB 8 
and O is the midpoint of DE 

Prove that : HBOD is a parallelogram. 


LLLLLLLLLLTLLLLLLLLLLLLICTBDLLLLLLLLLLLLLLLLLLLLLLLL 
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Homework 


و و کک 


In the opposite figure : 

ABCD is a parallelogram in which : 

AB = 8 cm. , BC = 6 cm. and m (Z B) = 120° 

Find : f] The length of each of CD and DA 
The measure of each of Z D + Z A and Z C B Sem. A 
The perimeter of ABCD 


وي 


In the opposite figure : L xX 
XYZL is a parallelogram in which : 

m (ZL Y)=118° m (Z XZY) =27° 

Find : Z Y 
(0m (Z YX2Z) (2) m (Z LZX) 

(3) m (Z LXZ) (Am (Zz L) « 35° 435° 927° 118° « 


aaa aa LaLa LaLa LaLa aa LaLa LaLa aa aa aa LaLa aaa aaa a aaa aaa La aaa aaa a aaa aa La a aa aaa aa aaa a aaa a aaa aaa a a a1 
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حا 


In the opposite figure : 0 H م‎ 


Each of ABCD 
and HBCO is a parallelogram 
Prove that : AD = HO 


In the opposite figure : D AE 
E EDÃ ,m (Z EAB) = 120° 12 
m (£ C) = 60° „ DA // CB ۸ 

Prove that : ABCD is a parallelogram. 


In the opposite figure : D A 
ABCD is a parallelogram in which 

AB = Š5cm. ı BC = 8cm. »m (Z B) = 135° 

Find : C 8cm. 
Om (Z C) 

(2) The perimeter of parallelogram ABCD 
TT 


aaa aa LaLa aa LaLa aa LaLa LaLa aa LaLa aa LaLa aaa La aa a aaa aaa La aa aaa La aa aa aa La a aa aaa aa aaa a aaa a aaa aaa a La a1 


LLLLLLLLLLTLLLLLLLLLLLLICIBLLLLLLLLLLLLLLLLLLLLLLLLL 
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Lesson (4) 
og 1€ special cases 
the parallelo9"® 


Notice that : 


To prove that the quadrilateral is a rectangle „, a rhombus or a square , we must first prove 


that it is a parallelogram , as we see in the previous lesson , then : 


One of its angles is right and two 
adjağent sides are equal in length. 
or 
One of its angles is right and its 
two diagonals are perpendicular. 
or 
Its two diagonals are perpendicu- 
lar and equal in length. 
or 
Two adjacent sides are equal in 
length and its two diagonals are 
equal in length. 


if : 


Two adjacent sides are 
equal in length. 

or 
Its two diagonals are 
perpendicular. 


The parallelogram is 


One of its angles is 
a right angle 

or 
Its two diagonals are 
equal in length. 


Complete each of the following : 


saacaucens 


is called a rectangle. 


The parallelogram whose two diagonals are equal in length and perpendicular is 


acess 


revanenrse 


with a right angle. 


A parallelogram whose two diagonals are perpendicular is called 


The parallelogram whose two diagonals are 


The quadrilateral whose sides are equal in length is called 


The quadrilateral whose diagonals bisect each other is called 


eaacaacans 


called 


The rectangle is a 


LLLLLLLLLLTLLLLLLLLLLLLICLBDLLLLLLLLLLLLLLLLLLLLLLLL 
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7. | The rhombus is a <... in which its diagonals are perpendicular. 
8. | The square iS a <... with a right angle. 
9. | The rhombus whose two diagonals are equal in length is called --------- 

10. , The rectangle in which its two diagonals are perpendicular is called ---.-.--- 


11. | The rectangle in which its two adjacent sides have the same length is called -.-.--- 


12. IfXY // ZL, XY = ZL.» then the quadrilateral XYZL is called -....-..-. 


13. | H ABCD is a rhombus» then -:...----. Lee 


The perimeter of the square = --..-..-.. 9 
14. | The perimeter of the rectangle = --.--..... and 


The perimeter of the rhombus = --..-..... 


15. | The rhombus whose perimeter is 42 cm.» its side length = --.--..-.. cm. 


In the opposite figure : 


ABCD is a rectangle in which : SS sS 
AC = 6cm. CD =2 cm. 8 CMS 


16. | and AC BD = {M} 
Complete : (1) AB = -......... cm. 


0 
تن 


(3) The perimeter of A ABM = .......... cm. 


In the opposite figure : 

ABCD is a square in which AD = 4cm. » 
O EBC such that : m (Z OAC) =25° 
and H € BC 

Complete the following : 


17. 


(1) The perimeter of the square = ----..-... cm. 
(2) m (Z ACH) = <......... 
(8) m (Z AOC) = -......... 


ر 
حح 
aaa aa LaLa aa LaLa a La LaLa LaLa aa aa aa LaLa a La aaa La a aaa aa LaLa a LaLa aaa a aaa aa La a a a aaa aa aaa a aaa a aaa aaa a La a41‏ 


LLLLLLLLLLTLLLLLLLLLLLLICTBLLLLLLLLLLLLLLLLLLLLLLLLL 


A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AA A A A A A A A A A A A A A A A A A A A A A1 A EF 
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Cc hoose the correct answer : | 


The two diagonals of a rectangle ..-...... 


1. (a) are perpendicular. (b) are equal in length. 


(c) are perpendicular and equal in length. (d) bisect its interior angles. 


The two diagonals of a rhombus are -----.-- 

(a) perpendicular and are not equal. 

2 (b) equal in length and are not perpendicular. 

(c) perpendicular and equal in length. 

(d) not equal in length and are not perpendicular. 


The two diagonals of the square » are ----.-.. 
(a) just perpendicular. 

3. (b) just equal in length. 

(c) perpendicular and equal in length. 


(d) not equal in length and are not perpendicular. 


If two adjacent sides are equal in length in a parallelogram,» then the figure is a -----.-. 


4. 
(a) square. (b) rhombus. (c) rectangle. (dQ) trapezium. 
If : ABCD is a rectangle in which AC = 5 cm.» then : BD = -......... cm. . 
` | 25 (b() 5 (c) 10 (d) 20 


If : ABCD is a square» then : m (Z CAB) = -......... 
(a) 90° (b) 45° (c) 60° (d) 30° 


If: ABCD is a parallelogram in which m (Z A) = m (Z B)» then : ABCD is a -----.... 


(a) rectangle. (b) rhombus. (c) square. (d) trapezium. 


If: ABCD is a rhombus in which m (Z ACB) = 32°, then : m (ZL D) = --........ 
(a) 32° (b) 64° (c) 116° (d) 26° 


aaa aaa La LaLa LaLa LaLa LaLa LaLa aaa La aa LaLa a La a La aa a aaa aa aa aaa aaa a aaa aa La a a La aaa aa aaa a aaa aaa a aaa a a a1 


A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AA A A A A AA A A A A A A A A A A A A A A A A A1 A A A A1 A EF 


LLLLLLLLLLTLLLLLLLLLLL LIR IALLLLLLLLLLLLLLLLLLLLLLLLL 


ا& 


aaa aa La La LaLa aa a La LaLa aa aa a La aa LaLa aaa La aa a aaa aa a La aaa aaa a aaa aa La a a La aaa aa aaa a aaa a aaa aaa a a a41 


اھ 
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ssay problems: 


EH In the opposite figure : 
ABCD is a rhombus» 

BD is a diagonal in it » 

m (Z ABD) = 62° 

Find with proof : m (Z A) » 56° » 


gç 
ج‎ 


CH} In the opposite figure : 

ABCD is a square, E € BÛ , AC // DE 
(4) Prove that : ACED is a parallelogram. 
@ Find : m (Z ACE) » 135° » 


LLLLLLLLLLTLLLLLLLLLLLLICIBLLLLLLLLLLLLLLLLLLLLLLLL 


A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AA A A A A AA A A A A A A A A AA A A A A A A A A A A A A A A A A A A A1 A A A A A EF 
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Lesson (5) 
The Triang!® 


Theorem (1) : 


The sum of the measures of the interior angles of a triangle is 180° 


The measure of the exterior angle of a triangle : 
The measure of the exterior angle of a triangle is equal to the sum of the measures of its 
non adjacent interior angles. 


Notice that : 
The measure of the exterior angle of a triangle is greater than the measure of any interior 


angle of the triangle except its adjacent angle. 


Remark (1) 


If two angles of one triangle equal two angles of another triangle in measure » then the 
third angle of the first triangle is equal in measure to the third angle of the other triangle. 


Remark (2) 


e If the sum of measures of two angles in a triangle equals 90° » then the third angle 
is right. 


e If the sum of measures of two angles in a triangle is less than 90° » then the third angle 


is obtuse. 
e If the sum of measures of two angles in a triangle is more than 90°» then the third 
angle is acute. 


Remark (3) 
If the measure of an angle in a triangle equais the sum of measures of the other two 
angles > then the triangle is right-angled. 


Complete each of the following : 


1. The sum of measures of the inteior angles of a triangle = -....----. 


o 


2. The measure of the exterior angle of a triangle is equal to the sum Of <<... 


If the measure of an angle in a triangle equals the sum of measures of the other two 


aaa aa LaLa aa aa a La LaLa LaLa aaa La aa LaLa aaa La aa a aaa aaa La aa LaLa aa a aaa aa La a a La aaa aa aa aa aaa a aaa aaa a a a1 


angles in the triangle » then the triangle iS ----<--<«- 


4. | In AABC : If m (Z A) + m (Z C) = m (Z B) + then m (LZ B) = ---...... 


LLLLLLLLLLTLLLLLLLLLLLLICTDLLLLLLLLLLLLLLLLLLLLLLLLL 


A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AA A A A A AA A A A A A A A A A AA A A A A A A1 A A A A1 A EF 
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If the measure of an angle in a triangle is greater than the sum of measures of the 


2 
1 


other two angles » then the triangle iS <------ 


6. In A ABC : If m (Z B) > m (Z A) + m (Z C) ٠ then Z B is ----..... 


7. | Itis possible to find a triangle each of its interior angles is of measure --------- 


5 Choose the correct answer : 


The triangle contains WO ----.-« angles at least. 


(a) acute (b) obtuse (c) right (d) reflex 
The sum of measures of the interior angles of a triangle equals the measure Of ----.--.- 
2. angle. 

(a) a right (b) a straight (c) an acute (d) a reflex 
In A XYZ>»1f : m (Z X) = 50° m (Z Y) = 100°» then : m (Z 2Z) = --..-..... 

(a) 30° (b) 50° (c) 80° (d) 100° 

In A ABC>»if : m (Z A) + m (Z B) = 110°» then : m (Z C) = ----...... 

(a) 110° (b) 90° (c) 70° (d) 55° 
If the measures of two angles in a triangle are 35° and 45°, then the triangle iS ۰-.-.-.- 


(a) acute-angled (b) right-angled (c) obtuse-angled (d) equilateral 


The measure of the exterior angle of the equilateral triangle at any one of its vertices 


6 equals ennausanss 
(a) 60° (b) 120° (c) 150° (d) 30° 
In the opposite figure : 
: E 
` | (860-40 (b) 60 x 40 
(c) 60 + 40 (d) (60 + 40) A6 x 


ABC is a triangles m (Z A) = 2X°» m (ZL C) = X° and m (Z B) =3 X° ,then £ B iS ----.. 
(a) acute. (b) right. (c) obtuse. (d) straight. 


aaa aa LaLa LaLa LaLa aa LaLa aa aa LaLa aa LaLa LaLa LaLa aa aa aa aa aa LaLa LaLa aa aa aa aa La a a a aaa aa aaa a aaa a aaa aaa a a a1 


A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AA A A AA A A A A A A AA A A A A A A A A A A A A A A A A A A A A A A EF 


LLLLLLLLLLTLLLLLLLLLLLLIRTBDLLLLLLLLLLLLLLLLLLLLLLLLL 


n 


aaa aa LaLa aa LaLa a aa La LaLa aa aa aaa La aaa aaa a aaa aaa La LaLa LaLa aaa aaa aa La a aaa a aaa aaa a aaa a aa La aaa a a a 
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Essay problems: 


In each of the following figures »s find the measure of the angle marked by (7?) : 


fig. (3) ^ Mfig.@ 


fig. (5) EA fig. (6) 
1. C B D 
A B8 1 
3A 
10 : 130 110 
C A € B 
fig. (9) CQ fig. (10) CH fig. (11) fig. (12) 
D 
گ۹‎ 
120 
E A 
106 
150 
EA fig. (13) CA fig. (14) EA fig.1) |j fig.16 


LLLLLLLLLLTLLLLLLLLLLLLIRSBLLLLLLLLLLLLLLLLLLLLLLLL 


A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AA A A A A AA A A A A A A A A A A A A A A A A A1 A A A A A EF 
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n 


ا& 


In the opposite figure : 
ABC is a triangle in which : m (Z B) = 58° , 


E € AB such that CE bisects Z ACB » 
D EBA and m (Z CAD) = 112° 
Find : m (Z AEC) 


In the opposite figure : 
DE // BC ,m (Z D) = 100° , 
m (Z C) = 30° and 

AEDB 

Find : m (Z BAC) 


aA La aa LaLa aa LaLa La aa La aa a aaa aa La La aaa La aa a aaa aa La La aa LaLa aa a aaa aa La a aaa a aaa aaa a aaa aaa a aaa a a a 


LLLLLLLLLLTLLLLLLLLLLLLIRTDLLLLLLLLLLLLLLLLLLLLLLLLL 


A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AA AA A A AA A A A A AA A A A A AA AA A A A A A A A A A A A A A A A A A1 A A A A1 A E 


ا& 


aaa aa La La LaLa aa a La LaLa aa aa LaLa aa aa aa aaa a a aaa aa aa a aaa aa aaa La aa La a a La aaa aa aaa a aaa a aaa aaa a La a1 


اھ 
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In the opposite figure : D _E 

R F 0‏ ج س 

DE / FR // BC»: 134 120 
A 


m (Z CDE) = 120° and m (Z RFB) = 135° 
Calculate the measures of the angles of A ABC 


In the opposite figure : 

ABC is a triangle in which : m (Z A) = 80° and 
m (Z B) = 60° 

DE // BC where : D E AB and E E AC 

Find : m (Z AED) and m (Z DEC) 


LLLLLLLLLLTLLLLLLLLLLLLICEBDLLLLLLLLLLLLLLLLLLLLLLLL 


A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AA A A A A A A A A A A A A AA A A A A AA A A A A A A A A A A A A A A A A A1 A A A A1 A EF 


aaa aaa La LaLa LaLa a La LaLa aa aa LaLa aa aa a La aaa a a aaa aaa La aa LaLa aa a aaa aa La a a La aaa aa aa aa aaa a aaa aaa a a a1 
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حر 


In the opposite figure : 
AC f\ BD = {M} and 
m (Z A) = m (Z D) 4 
Prove that : m (Z B) = m (Z C) C B 


In the opposite figure : 

XYZ is a triangle in which m (Z Z) = 52° , 
LEXY and M E XZ such that : 

m (Z Y) =m (£ XML) 

Find : m (Z XLM) 


LLLLLLLLLLTLLLLLLLLLLLLIRTBDLLLLLLLLLLLLLLLLLLLLLLLL 


A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AA A A AA A A A A A A A A A A A A AA A A A A A A A A A A A A A A A A A A A A A1 A EF 


ا& 


aaa aa LaLa LaLa LaLa a La LaLa aa aa aa aaa a aaa LaLa a a aaa aa aa aaa aaa aa aa aa La a LaLa aaa aa aaa a aaa a aaa aaa a La a 1ھ‎ 


اھ 
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In the opposite figure : E O 


EO // CD »m (Z E) = 50° 
sm (ZL C) = 30° 

Find the measures of 

angles of A ABC , m (Z ABD) B. PF 


Homework 


OT <‏ ص 


In the opposite figure : 
EF // CD ,m (Z E) = 50° and 
m (Z C) = 30° 


Find the measures of the angles € B D 


of A ABC and m (Z ABD) « m (Z ABC) = 50° »m (Z BAC) = 100° » m (Z ABD) = 130° » 


LLLLLLLLLLTLLLLLLLLLLLLICTBDLLLLLLLLLLLLLLLLLLLLLLLL 


A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AA AA A A A A AA A A A A A A A A A A AA A A A A A A A A A A A A A A A A A A A A A1 A EF 
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n 


ا& 


In the opposite figure : EE: 

AB // DÛ // EF »m (Z E) = 110° and 

m (Z D) = 120° 2 ۳ 
Find : m (Z EGD) €” DD E F 


E ERS RSE RARE E ED ED SESS 


In the opposite figure : 

ABC is a triangle in which m (Z A) = 64° , 
m (ZL B) = 52° , 

m (£ DEC) = 116° , E E AC and D EAB 
Prove that : DE // BC 


i. dasan dannii aî 


ALAA aa LaLa aa LaLa aaa La LaLa aa aa aa La La a aaa aa a aaa aa La La LaLa LaLa aa a aaa aa La a aaa a aaa aaa a aaa aaa a aaa a a a 


LLLLLLLLLLTLLLLLLLLLLLLIRTRLLLLLLLLLLLLLLLLLLLLLLLLL 


A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AA A A A A A A AA A A A A A A A A A AA A A A A A A A A A A1 A EF 
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n 


ا& 


In the opposite figure : A 


The points F > C E and B are collinear » 


m (Z B) = m (Z DEC) = 90° and AC // DF 
Prove that : m (Z A) = m (Z D) 
ys 


In the opposite figure : A 
m (Z A) = m (ZL B) = 25° 
Find : m (Z ACD) 2 


1 


In the opposite figure : 

DE // YZ ,m (£ ZDE) = 50° 

sm (ZL YXZ) = 105° 

Find : m (Z Z) sm (ZL Y) sm {(Z YXD) 


14. eeeoeucccceccceccCcecceCncCeCNCCSNCCCCCCOCCCOCCCCCCCOCCCCCCOCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCOCCCCCCCCCCNCCCCCCCCCOCCCCCCOCC 


aaa aa LaLa aa LaLa a LaLa La aa a aaa aa LaLa aa aaa La a aaa aa La a LaLa LaLa aa aaa a aa La La aaa a aaa aaa a aaa a LaLa a aaa aa a 


LLLLLLLLLLTLLLLLLLLLLLLIRTYALLLLLLLLLLLLLLLLLLLLLLLLL 


A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AA AA A A A A AA A A A A A A A A A A AA A A A A A A A A AA A A A A A A A1 A A A A A EF 


aaa aa LaLa LaLa LaLa a La LaLa aa aa LaLa aa LaLa a LaLa La aa aa aa aa a La aaa aaa aa aa aa La a a a aaa aa aa aa aaa a aaa aaa a La a1 
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Lesson (6) 
Follow the triang'“ 


Theorem {2)} : 


The ray drawn from the midpoint of a side of a triangle parallel to another side bisects 
the third side. 


Corollary 


The line segment joining the midpoints of two sides of a triangle is parallel to the third side. 


Theorem (3) : 


The length of the line segment joining the midpoints of two sides of a triangle is equal to 
half the length of the third side. 


Complete each of the following : 


The ray drawn from the midpoint of a side of a triangle parallel to another side 
: The line segment joining the midpoints of two sides of a triangle iS «<... the third 
` side. 
The length of the line segment joining the midpoints of two sides of a triangle 
3: 
equals eerronreors 
A 
In the opposite figure : 
4. | IfDis the midpoint of AB , DE // BC ۳ 0 
9 then : <... is the midpoint Of <... 
cC B 
ت‎ K 9 
Im the opposite figure : . 
س س‎ E 
1 If D and E are the midpoints of AB and AC respectively 
9 then j eae i soeeenseree C B 


LLLLLLLLLLTLLLLLLLLLLLLIRTBLLLLLLLLLLLLLLLLLLLLLLLL 


A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AA A A A A AA A A A A A A AA A A A A A A A A AA A A A A A A A1 A A A A1 A EF 


ا& 


aaa aa LaLa LaLa LaLa a La LaLa aa aa LaLa aa LaLa aaa La aa a aaa aa aa a aaa aa a aaa aa La La a La aaa aa aa aa aaa aaa a aaa a a a1 


اھ 
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LLLLLLLLLLTLLLLLLLLLLLLIRTDBLLLLLLLLLLLLLLLLLLLLLLLL 


In the opposite figure : 
` D and E are the midpoints of AB and AC respectively 


, BC = 6cm. 
DE = .......... cm 
In the opposite figure : 


If: m (Z B) =90° D and E are the 
midpoints of AB and AC respectively 
, then : m (Z ADE) = --........ 


In the opposite figure : 

If: D and E are the midpoints of AB and AC respectively 
, and the perimeter of the triangle ABC = 24 cm. 

9, then the perimeter of the triangle ADE = .......... cm. 


In the opposite figure : 


‘. D and E are the midpoints of AB and AC respectively 
sAD = 3cm. AE = 2cm. and DE = 4cm. 
.. The perimeter of the figure DBCE = -......... cm. 


In the opposite figure : 
If the perimeter of the square ABCD = 20 cm. 
„ MÊ // CB where F E AB 


In the opposite figure : 
" The perimeter of the rhombus ABCD = 24 cm.» 
E is the midpoint of AB 


10. 


11. 


A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AA A A A A A A A A A A AA A A A A A A A A A A A A A A A A A1 A A A A1 A E 
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& & 
& & 
& & 
& ۹ 
ù In the opposite figure : E 
& [ & 
` ABCD is a squares X and Y are the midpoints 
2 _ ج ت‎ 
& & 
ù of AM and AB respectively and AC = 12 cm. ù 
& & 
® ۳ = reassess = avon Êl 
5 .“. XY = cm. m (Z AYK) 8 
& & 
& & 
E 
® Choose the correct answer : ٤ 
& & 
2 
In the opposite figure : o. ْ 
If D ,E are the midpoints if AB » AC respectively 

E 
& 1. | andthe perimeter if A AED = 24 cm. then 
& Ê 
& the perimeter if A ABC = .......... € B E 
& Ê 
Ğ& (a) 12 (b) 18 (c) 48 (d) 24 3 
& 5 
m m 
& ا‎ 
® Essay problems: ٤ 
ml m 
& Ê 
. In the opposite figure : ھم‎ 
: AE = EB , EX // BC ,XY //CD ٤ 
E 
and AD = 6 cm. 
& ‘AY « » & 
Find the length of : AY 3cm. 2 
ml m 
E. De N N a O & 
ml m 
Ki Ole DENSE RAD Sa RA 5 
m m 
E. ‘o sS ASS Eas AR Era Rl Ê 
mM 1. m 
Re OOO O O O O O DT O 3 
ml m 
RM. OOo AES seas asan Asas sae a 3 
m m 
EF OOOO O اڄ‎ 
m m 
Rl OOO LS DA O N E ONA & 
m m 
Rl OSSIAN GUA SERENE SE SNES Ê 
ml m 
3 eweeeecccccencCcenccnnCccnNCCCCCCCCCCOCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCS 3 
ml m 
& Ê 
E ORS REORDER HERONS RES . 
& & 
m m 
& Ê 
ml m 
& 5 
m m 
& & 
m m 
& & 
ml m 
& & 


LLLLLLLLLLTLLLLLLLLLLLLIGCBDLLLLLLLLLLLLLLLLLLLLLLLLL 
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ګ 


ا& 


CGA In the opposite figure : 

AB = S5cm., BC = 8cm.» 

AC = 7cem.s D +E and F are the midpoints of 
AB , BC and CA respectively. 

Calculate the perimeter of : A DEF 


2. eee 
GQ In the opposite figure : ر‎ A 
ABC is a triangle in which D ; E and F are the ۳ 
midpoints of AB , BC and CA respectively» ر‎ 
BC =12 cm.» AC = 10 cm. ٤ 2 
Find the perimeter of the figure DECF a LL 
3 


ALAA aa LaLa aa LaLa aaa La aa aa aa aa La La aa LaLa aa a aaa aa La a LaLa LaLa aa aaa a aa La a aaa a aaa aaa a aaa aaa a aaa a La a 


اھ اھ اھ لھ لھ لھ اھ اھ لھا اھ لھ اھ لھ اھ اھ اھ لاھ اھ لھ اھ لھ اھ آھ له له | آھ لھ اھ لھ لھ اھ اھ لھا اھ لھ اھ لھا لھ اھ اھ لھ اھ لھ اھ ھا ل اه اه لها 
71 


A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AA A A A A A A A A A A AA A A A A A A A A A A A A A A A A A A A A A A A A A A A A A1 A EF 


aaa aa La La LaLa LaLa a La LaLa LaLa aa aa aa aa a LaLa La aa a aaa aa aa aaa aaa a aaa aa La a aa aaa aa aaa a aaa a aaa aaa a La a1 
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Gû} In the opposite figure : 

AD // BC ,AD= } BC, 

H is the midpoint of BD,» O 
O is the midpoint of CD 

Prove that : AHOD is a parallelogram. 


4. PEER AIEEE EUESATEDEDRTIOSOR ECCT ATEIVEDRTOCEOA ECELE OUEOATECENRTSNO RRR RSSESRT 
GH In the opposite figure : 
ABCD is a quadrilateral in which X ; Y , Zand L 
are the midpoints of AB , BC, CD and DA respectively. 
Prove that : XYZL is a parallelogram. 
5. seeeeceenecccennenecneenneeeBBBRBBBBOBOCCOOBOBOCGBROBSCOGBRRRSGRRRRSRRRRSS eons 


LLLLLLLLLLTLLLLLLLLLLLLIGZBLLLLLLLLLLLLLLLLLLLLLLLL 


A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AA A A A A AA AA A A A A AA A A A A AA A A A A A A A A A A A A A A A A A A A A A1 A EF 
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> 


D 
In the opposite figure : 


ABCD is a parallelogram » M is the 

intersection of its diagonals C B 
Draw ME // CB 

is AE = EB ? giving reason. 


E 


Homework 


A OT <<‏ ص 


In the opposite figure : 


ABCD is a trapezium , AD // BC ,» X is the midpoint of AB D4 
If AD // XY where Y E DC , YZ // DH xX 
Prove that : CZ = ZH 


aaa aa LaLa aa LaLa aa LaLa aa aa a La aa LaLa aaa aaa aa aa aa aa a aaa aa aaa La aa La a a a aaa aa aaa a aaa a aaa aaa a a a1 


LLLLLLLLLLTLLLLLLLLLLLLIGEBLLLLLLLLLLLLLLLLLLLLLLLLL 


A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A1 A A AA A A A A AA A A A A A A A A A A A A A A A A A1 A A A A1 A EF 


ا& 
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اھ 
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In the opposite figure : x 
XYZ is a triangle in which : 

H O and G are the midpoints of XY » YZ 
and ZX respectively. 

Hf the perimeter of A HOG is 18 cm. > 

then find the perimeter of : A XYZ 


In the opposite figure : D A 
ABCD is a trapezium in which AD // BC P8 
and AD = } BC and AC N DB = {M} کو‎ 
Let H and O are the midpoints of MB and MC respectively. 

Prove that : AHOD is a parallelogram. 


LLLLLLLLLLTLLLLLLLLLLLLIGZBLLLLLLLLLLLLLLLLLLLLLLLL 


A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AA A A A A AA A A A A A A A A A A A A A A A A A A A A A AA AA A A A A A A1 A A A A1 A EF 
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In the opposite figure : 
A ABC in which : AB = 12 cm. » 1 


BC = 10cm. AC = 8cm. E D 
Find the perimeter of : A ADE 1 e 


⁄ 


اا ااا ا ا ق ر ي ا ا ا 


In the opposite figure : 
ABCD is a parallelogram its diagonals 
are intersect at M MÛ // AB 
„, MO /\ BC = 1O} 
Prove that : BO = OC 0 8 


I EN DS LS N SR 


y 
ر‎ 
aaa aa La La LaLa aa a La LaLa aa aa aa aa LaLa aa aaa a a aaa aa La a aa LaLa aa aa LaLa aa La a a La aaa aa aaa a aaa a aaa aaa a La a1 
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Lesson (7) 
Pythagoras’ theore™ 


Pythagoras’ theorem : 


The sum of areas of the squares on the sides of the right angle 
of a right-angled triangle is the same as the area of the square 
on the hypotenuse. 


We can also write the previous theorem as follows : e... 
۰ In a right-angled triangle » the square of the length of the hypotenuse : 
۰ is equal to the sum of the squares of the lengths of the other two sides. 
ile. 

. IfABC is a right-angled triangle at A» then : : 
(BO)? = (AB)? + (AC B A 
* From the previous relation, we can deduce the following two relations : : 


| (AB)? = (BC) - (AC) 


Sesaanasaanseaaaaaa nma onmnnanneverreeureerrrvevnevarvavarvevarverurnerarusnarusneruenuruanusnanesneresnenesnenirneniruenarusnorurneneruenerisnererrerirnierisreirrmirrenirrireirc ane 


(AC) = (BC) - (AB)? 


aaa aa La La aa aa aa LaLa LaLa aa LaLa aa LaLa aaa La aa a aaa aaa La aa aaa La aa aa aa La a aa aaa aa aa aa aaa a aaa aaa a a a 1ھ‎ 


A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AA A A A A A A A A A A A A A A A A A A AA A A A A A A A A AA A A A A A A A A A A A A EF 


LLLLLLLLLLTLLLLLLLLLLLLIGTBLLLLLLLLLLLLLLLLLLLLLLLLL 


ا& 


aaa aa LaLa LaLa LaLa aa aaa La aa aa aa LaLa aaa aaa a aaa aaa a aaa aaa aa aa aa a a a La aaa aa aaa a aaa a aaa aaa a a a1 


اھ 
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In each of the following figures » find the length of the unknown side : 
C 


Complete each of the following : 


1. In the right-angled triangle » the area of the square on the hypotenuse equals <... 


If XYZ is a right-angled triangle at X XY = 12 cm. and XZ = 9cm.» 
then YZ = <......... cm. 


If ABC is a right-angled triangle at B , AB = 20 cm. and AC = 25 cm. + 
then BC = .......... cm. 


In the opposite figure : 

If m (Z ABC) = 90° cC 
s AB = 5cm. 

and AC = 13 cm. 

, then the area of 


the square BEDC = .......... cm7 D E 


LLLLLLLLLLTLLLLLLLLLLLLIGIALLLLLLLLLLLLLLLLLLLLLLLL 


A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A1 A A A A A A A A AA A A A A A A A A A AA A A A A A A A A A A1 A EF 


ا& 


aaa aa La La LaLa LaLa a La LaLa LaLa aa a La aa aa a La LaLa aa a aaa aa LaLa aa aaa La aaa La aa La a a La aaa aa aaa a aaa a aaa aaa a a a 1ھ‎ 


اھ 
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A rectangle is of length 8 cm. and width 6 cm. » then the length of its diagonal 


Hf the area of a rectangle equals 60 cmڑ‎ and its width is 5 cm. » then the length of 
Its diagonal ەە س‎ cm. 


its diagonal ا‎ cm. 
If A ABC is right-angled at B » 
then the side length of the shaded 


square RET cm. 


‘If A ABD is right-angled at A 
and A BCD is right-angled at B » 
8. then the area of the shaded 


If each of the triangles ABC » ACD and DCE : 
are right-angled at B A and D respectively » 
9. AB = BC =AD = DE=1cm. 

» then the area of the shaded 


Square = cones cm 


If the lengths of the two diagonals of a rhombus are 6 cm. and § cm. » then its 
side length = .....-... 


Choose the correct answer 2 


In the opposite figure : 

Which of the following relations is true ? 
1. | (a X= 4 + 3 )b( ×2 = 4 33 
((X2+9=16 (d) X7 = 25 


10. 


8 


If ABCD is a square » then (AC) = ......... 
(a) AB (b) (AB)? (c) 2 (AB)  (d) 4 (AB) 


LLLLLLLLLLTLLLLLLLLLLLLIGLBLLLLLLLLLLLLLLLLLLLLLLLL 


A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AA A A AA A A A A A A A A A A A A A A A A A A A A A A A A A1 A A A A A EF 


ا& 


aaa aa LaLa aa LaLa a La LaLa LaLa aa aa aa LaLa aaa LaLa La a aaa aaa La a LaLa aaa a aaa aa La La a a aaa aa aaa a aaa aaa a aaa a a a1 


اھ 
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ssay problems: 


In the opposite figure : 4 

AD lL BC BD =9cm.» 5 

DC = 16cm. and AC = 20 cm. 

Find : C 16cm. D 9cm. B 

G)JAD (2) AB 

(3) The area of A ABC « 12cm.» 15cm. » 150 cm? » 
j esses 

KÛ In the opposite figure : ع‎ 

XYZL is a quadrilateral in which : XK 

m (Z XYZ) =m (Z XLZ) = 90° , f 

XY = 7em. YZ = 24 cm. and XL = 15 cm. Zz 2Acm. ¥ 

Find the length of each of : XZ and ZL «25 cm. 20 cm. » 
IE E O O O 


LLLLLLLLLLTLLLLLLLLLLLLIGLBDLLLLLLLLLLLLLLLLLLLLLLLL 


A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AA AA A A A A A A A A A A A A A A A A A1 A A A A1 A EF 
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Im the opposite figure : 
A ABD is a right-angled triangle at B 
sAB=8cm. AD =17 cm. 

and C € BD such that AC = 1Ocm. 0 4 
Find the length of each of : CB , BD and CD 


In the opposite figure : 

ABCD is a trapezium in which AD // BC 

sm (ZL A) =90° AB = 12cm. , BC = 25 cm. AD = 16cm. 
Find the length of : DC 8 Sem. 


حر 
0 
aaa aa La La aa LaLa aa LaLa aa aa aa aa LaLa a aa La aa a aaa aa aa aaa aaa aa aa aa La La aa aaa aa aaa a aaa a aaa aaa a La a1‏ 


LLLLLLLLLLTLLLLLLLLLLLLIRTBDLLLLLLLLLLLLLLLLLLLLLLLLL 
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Homework 


Gû In the opposite figure : 
ABC is a triangle and AD L BC 
If AD = 24 cm. 

„ AB = 26 cm. 

and AC = 30 cm. C D B 
find BC and calculate the area of A ABC « 28 cm. » 336 cm? » 


ر 
9 


In the opposite figure : D 
m (Z B) = m (Z ACD) = 90° 
s AB = 9cm. , BC = 12cm. ك‎ 
and DC = 20 cm. 
Find : 
(4) The length of AC (@D The length of AD 
(9) The perimeter of the figure ABCD (@ The area of the figure ABCD 


9cm. 


aaa aa La La LaLa LaLa a La LaLa aa aaa La aaa a aaa LaLa a aa aa aa a a aaa aaa a aaa aa La a a La aaa aa a aaa aaa a aaa aaa a La a 1ھ‎ 


LLLLLLLLLLTLLLLLLLLLLL LIR YBLLLLLLLLLLLLLLLLLLLLLLLLL 


A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AA A A A A1 A A A A A A A A AA A A A A A A A A A A A A A A A A A1 A A A A1 A EF 
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ر 


|In the opposite figure : 

ABC is a triangle in which 

m (Z B) =90°, 

DEAB , where AD = 11 cm. 
sif BC = 12cm. D 
and DC = 13 cm. 

Find the length of : BD and AC ٤ Pem B 


11cm. 


۷ لس الاشار اك في 


قنواتث ذاګرولۍي 
على تطبيق اللليجر ام 


aaa aa LaLa aa LaLa a La LaLa aa aa aa aa aa a La aaa a aa aa aaa La aa LaLa aa aa LaLa aa La a aa aaa aa aaa a aaa a aaa aaa a a a41 


LLLLLLLLLLTLLLLLLLLLLLLIETDLLLLLLLLLLLLLLLLLLLLLLLL 


A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AA AA A A AA A A A A A A AA A A A A A A A A A AA A A A A A A1 A A A A A EF 
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Lesson (8) 
Geometric Transformation 


EB Reflect its position. E uanaþض‎ 1 
Reflection 
۴ ٤ ا‎ 
Move it straight a certain distance. 
Translation 
Rotate it with a certain angle. LL] tem E np [T14 
Rotation Rotation 
anticlockwise clockwise 


By noticing the change that occurs to every letter compared with the figure preceding 
it > write down each figure the suitable word {reflection » translation + rotation) : 


B ms B ms B m"» B F my LL mp f mm “TI 


sasmarmarmanarmanaraanaananarsanaaaanaaaaaaseree Û era ETATNTrETIrTETETETTEVEVHOHHASAT LS 


asane rrvarrurnsnnrnenernansrnsnasnsnasnsnssa ÛC Aږوو مەدەد هدهو ووو‎ 


arnerururnerurnarnarnennrnanarnanarnanaraanarasnaa ÛD py pGHHHRHHHOTILDOTEET AAA arnane 


Draw the image of each of the following figures according to the 
illustrated geometric transformation » then describe its type : 


E) x<, y(> (x< -4 ¥ +1( ©) (ر-, × )جا(ر,»‎ 


LLLLLLLLLLTLLLLLLLLLLLLICEBLLLLLLLLLLLLLLLLLLLLLLLL 


A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AA A A AA A A A A A A A A A A A A A A A A A1 A A A A1 A EF 
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Homework 


Draw the image of each figure according to the shown transformation » then 
describe each type : 


@® KI (X ,y)—_- X= y( 


aaa aaa La LaLa LaLa a La LaLa aa aa aa aa LaLa aaa La aa a aaa aaa La aa LaLa aa a aaa aa La a aa aaa aa aa aa aaa aaa a aaa a La a41 


LLLLLLLLLLTLLLLLLLLLLLLIETBDLLLLLLLLLLLLLLLLLLLLLLLLL 
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Lesson (9) 
Seflectio” 


Reflection in a straight line: 


Reflection in the straight line L maps each point A to the point A 


in the same plane such that : 


l1) If AÉL » then the straight line L is the perpendicular 
bisector to the line segment A&A 


If B EL , then B is reflected onto itself 


i.e. B coincides B 


Notice that : 
EB AD = AD , DC = DÛ ,CB = ÛB and AB is a common side. 

i.e. Reflection in a straight line reserves the lengths of the line segments. 
m (£ BAD) = m (£ BAD) ,m (£ ABC) = m (£ ABC) 

„ m (Z C) = m (£ €) and m (Z D) = m (Z D) 

i.€. Reflection in a straight line reserves the measures of angles. 


From the rectangle ABCD : AD // BC » from the rectangle ABÊD : AD // BÛ 
.. The images of the two parallel line segments are also two parallel line segments. 


i.e. Reflection in a straight line reserves parallelism. 
04 The reading of the rectangle ABCD is in the clockwise direction while the reading 
of the rectangle ABCD is in anticlockwise direction. 


i.e. Reflection in a straight line doesn’t reserve the orientation of the vertices of 
the figure. 


If a point lies on DC and we find its image by reflection in AB » we find its image 
lie on DÛ 
i.e. Reflection in a straight line reserves the betweenness. 


by reflection in 


by reflection in 
the y-axis 


ACX sy) 


A(X »y) A(X ہ-y)‎ A(X »y) 


ابچ جدېد ذاگرولي على موقعنا 
j https://www.zakrooly.com‏ 


eem E REESE SHEE SSE EERE REESE ARE EEE EEE EEE EH EE 


LLLLLLLLLLTLLLLLLLLLLLLICTBDLLLLLLLLLLLLLLLLLLLLLLLLL 


A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AA A A A A AA AA A A A A A A A A A A AA A A A A A A A A A AA A A A A A A A A A A1 A EF 


n 
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Reflection in a Point: 


Reflection in a point M maps each point A in the plane to the 
point A in the same plane where M is the midpoint of the line 
segment AA »the point M is called the centre of reflection 
and the image of M by reflection in M is itself. 


The image of a line segment by reflection in a point is a line segment parallel to 


the original one and its length equals the length of the original line segment. 


Notice that : 


[BAB = AB , BC = BC ,CD = CD and DA = DA 


i.e. Reflection in a point reserves the lengths of the line segments. 


Er (z A) =m (Lz A) sm (ZB) = m(Z B)» 
m (Z BCD) = m (Zz BCD) and m (Zz D) = m (Zz D) 


i.e. Reflection in a point reserves the measures of angles. 


From the parallelogram ABCD : AB // DC ,» 
From the parallelogram ABCD : AB / DC 
.. The images of the two parallel line segments are also two parallel line segments. 
i.e. Reflection in a point reserves parallelism. 


The reading of the parallelogram ABCD is in the clockwise direction and the reading 


of the parallelogram ABCD is in the clockwise direction also. 
i.e. Reflection in a point reserves the orientation of vertices of the figure. 
Putting a point belongs to AB » we find its image by reflection in C belongs to AB 


i.e. Reflection in a point reserves the betweenness. 


by reflection in 


(xX و9-y(‎ 


The i f the point (X 
e image of the point (X 9y) the origin point 


LLLLLLLLLLTLLLLLLLLLLLLICTRLLLLLLLLLLLLLLLLLLLLLLLL 


A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AA A A A A A A AA A A A A A A A A A A A A A A A A A1 A A A A1 A EF 
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Complete each of the following : 


The number of axes of symmetry of : 


aaa aa La La LaLa aa a La LaLa LaLa aa LaLa aa LaLa LaLa a La aa aa aa aaa La aa LaLa aa La aaa aa La a a La aaa aa aaa a aaa a aaa aaa a La a1 


(a) The equilateral triangle iS «-------.. (b) The isosceles triangle iS ۰------- 
(c) The scalene triangle is -...-.... (d) The parallelogram iS ---------- 

' (e) The rectangle i8 '..... (9 The rhombus i8 «si. 
(g) The square iS ----.---- (h) The trapezium which is not isosceles 1S ‘<------ 
(i1) The isosceles trapezium *«------.- (j) The circle «......... 

The reflection in a plane reserves : 

(a) (b) ‘......... (C) (O) --........ 
; If the reflection in a straight line transforms the figure to itself then this straight line 


is called -......... 
The image of the point (1 » 3) by reflection in the X-axis İS <<<... 


5. The image of the point (~ 2 » 5) by reflection in the Y-AXIS -<----.-- 


6. The image of the point (2 ,— 3) by reflection in the ‘<<< 18 )2 ۶ 3( 
7. The image of the point (- 1 — 4) by reflection in the <<<... is )1 -4( 
8. The image of the point (O » 3) by reflection in the ---.-.- is itself. 
9. The image of the point (— 5 » 0) by reflection in the «<... is itself. 
0 The image of the point (2 » 1) by reflection in the X-axis followed by reflection 
in the y-axis iS -..-..... 
The image of the point (2 s— 3) by reflection in the y-axis followed by reflection in 


the X-axis 1S ---<-<-- 
12. | The image of the point (5 » 3) by translation : {(X 9 ¥) (X +3 9y — 1) iS ei... 
13. (3 ,2) is the image of the point (3 » 2) by reflection in <... axis. 


4 The image of the point (4 » 6) by geometric transformation (X 9 yJ) mw (X9 y 7) 


LLLLLLLLLLTLLLLLLLLLLLLIRTALLLLLLLLLLLLLLLLLLLLLLLLL 


A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AA A A AA A A A A A A A A A A A A AA A A A A A A A A A AA A A A A A A A A A A A EF 
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aaa aaa La LaLa LaLa a La LaLa aa aa LaLa aa LaLa a La aaa a a aaa aa aa aaa aaa aaa La aa La La a La aaa aa aaa a aaa a aaa aaa a La a41 
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Cc hoose the correct answer : | 


If AB is the image of AB by reflection in M » then AB es AB 
(a) > (b) < (c) = (d) # 


by reflection in the point M is -......... 
(a) AM ` (b) AB (e) BA _ (d) BM 
) In the opposite figure : 


ABCD is a square whose diagonals 
intersect at M The image of A ABM 


by reflection in M is A <... 

(a) ADM (b) BCM 

(c) DCM (d) CDM 
If A is the image of A by reflection in M and if MA = 5 cm. » then AA = <... 

(a) 5 cm. (b) 7 cm. (c) 10 cm. (dQ) 15 cm. 

The image of the point (- 3 » 2) by reflection in the origin point iS -----.« 

(a) (3 2) (b) (3-2) (c) (3 -2) (d) (- 3 2) 
‘The point (5 ; — 2) is the image of the point :<.------ by reflection in the origin point. 
(a) (5 -2) (b) (~5 —-2) )c( )- 5 2( (d) (5 2) 
The point whose image by reflection in the origin point is itself 1S ‘<... 

(a) (O 1) (b) (1 )0ء‎ (c) (0 0) (d) (-1 0) 
The image of the point (3 » — 2) by reflection in the origin point followed by 
reflection in X-axis 1S <----- 

(4) (3 5-2) (b) (- 3 ~2) )c( )- 3 2( (d) (3 )2ء‎ 


The image of the point (2 » — 5) by reflection in X-axis İS --<--« 
(a) (2-5) (b) (2,5) )( 2 9-5( ( (5 2) 


ı' The image of the point (3 » — 5) by reflection in y-aXiS 1S »«-..... 
(a) (3 , 5) (b) (- 3 9-5) (e) (3 5) (d) (5 3) 


In the opposite figure : 
The image of AB M 
B 


10. 


LLLLLLLLLLTLLLLLLLLLLLLICTBLLLLLLLLLLLLLLLLLLLLLLLL 
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ssay problems: 


In the opposite figure : A 
If the straight line L 


is the axis of symmetry 
of the figure ABCDE 


calculate : m (Z BCD) 


Vm 


Draw AB where A (4 ,3) and B (1 ‹—-2) then draw its image by reflection in : 
(1) The X-axis (2) The y-axis 


aaa aa La La aa LaLa a La LaLa aa aa aa aa LaLa a La a La aa aa aa aaa La a aaa aa a aaa aa La a a La aaa aa aa aa aaa a aaa aaa a a a a1 


LLLLLLLLLLTLLLLLLLLLLLLIRTDLLLLLLLLLLLLLLLLLLLLLLLLL 
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EE} Find the image of A ABC where A (- 6 -1) »B 2 ,-1)and C(5 6) 
by reflection in the X-axis ۰ 


GH In Xy - coordinate plane ; draw A ABC, where : A (- 2 4) , B (5 0) and 
C (3 —- 3) , then find the reflected image of A ABC in the origin point. 


LLLLLLLLLLTLLLLLLLLLLLLICTBDLLLLLLLLLLLLLLLLLLLLLLLL 
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Homework 


O TT <<‏ ص 


Draw the image of the square ABCD where A (2 , 3) and B (2 ,- 1) by reflection 
in the y-axis. What do you notice ? 


KA ABCD is a rectangle where A (2 » 5) , B (6 , 5) C (6 8) and D (2 » 8) » then find 
the image of the rectangle ABCD by reflection in the origin point. 


LLLLLLLLLLTLLLLLLLLLLLLICIBLLLLLLLLLLLLLLLLLLLLLLLL 
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Lesson (10) 
Translatio” 


Translation is a geometrical transformation which maps each point A in the plane to 
another point A in the same plane with a constant distance in a certain direction. 
Notice that : 


EDAB = AB AB = DC 
1.€. Translation reserves the lengths of the line segments. 
Bm (ZA) =m (z BAD) sm (ZB )=m (Z CBA) 
1.€. Translation reserves the measures of angles. 
From the square ABCD : AB // DC » from the square ABBA: AB // AB 


.“. The images of the two parallel line segments are also two parallel line segment. 
1.€. Translation reserves the parallelism. 


The reading of the square ABCD is in the clockwise direction and the reading of 
the square ABBA is in the clockwise direction also. 


1.€. Translation reserves the orientation of vertices of the figure. 


If you take a point lies on AB and find its image by the previous translation » you 
will find its image lies on AB 


t.€. Translation reserves the betweenness. 


Translation in the orthogonal Cartesian coordinates plane transforms each point by 
a displacement a in the direction of the X-axis followed by a displacement b in the 
direction of the y-axis 

i.e. The image of the point A (X » y)—— the point A (X +a sy +b) 


Complete each of the following : 
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3. The image of the point (- 5 » 4) by translation (X yJ) —— (X+4 sy — 5) iS o. 


4. | The image of the point (- 2 ,— 5) by translation (X 9 ¥) —- (X—2 9y) 1S 
5. | The image of the point (3 »- 2) by translation (X s y) e (X 9Y + 3) iS 


On a square lattice s draw A ABC 
where A (- 3 52) 5B (1:1) C (2 0) 
s then find its image by translation : 

(X sy) (X+2 ¥ +1) 

6. A ا‎ ) 


KL} In the opposite figure : 


The triangles ADF ; BDE ; DEF and EFC are congruent. 
Complete : 
7. (1) The image of A ADF by a translation of magnitude of AD D F 


in the direction of AD iS 
(2) A FEC is the image of A DBE by a translation 


of magnitude -........ in the direction Of ----..-- 


In the opposite figure : 

ABCDEF is a regular hexagon. Complete the following : 
(1) The image of the point D by translation DM 

8. in the direction of DM is <... 

(2) The image of AF by translation ED in the direction of ED is -..-..... a 
(3) The image of A MCD by translation EF in the direction of EF is .......-. 

(4) The translation which makes A DME the image of A MAF is ---.--..-. 


Choose the correct answer : 


The image of the point (~- 1 » 2) by translation of magnitude of 3 units in the 
1. positive direction of the X-axis İS 


(a) (1,5) (b) (2 2) (e) (~2 )2ہ‎ (d) (-1 3) 
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The image of the point (- 3 » 4) by translation of magnitude of 4 units in the 
negative direction of the y-aXis İS 


(a) (- 3 0) (b) (7 4) (c) 3 ‹8( (d) (- 1,4) 

If A (3 ,— 3) is the image of A by translation (X » y) > (X-1 sy —4) 

then the point A iS ---..-. 

(a) )2 5-7) (b) (4 1) (c) (4-1) (d) (2 )1ہ‎ 

The image of the point (~ 1 » 4) by the translation (3 » ~ 2) followed by reflection in 
the X-axis İS ‘<. 

(a) (2 2) (b) (-2 >2) (c) (- 2 - 2) (d) (2 9-2) 


If the point (a » — 1) is the image of (2 » 4) by the translation 
(X sy) (X +1 sy —b) » then (a ڦ‎ b) iS ---.--... 


(a) (3 3) (b) (1 3) )c() (3 )5ہ‎ (d) (1 9-5) 


ssay problems: 


Find the image of each of the following figures by the translation shown under 
each figure : 
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Using the geometric instruments » draw the square ABCD whose side length is 4 cm. » 
then draw its image by translation of magnitude of 4 cm. in the direction of AB 


2: 
Using the iattice » find the image of each of the following points by the translation 
of LM in the direction of LM where : L (1 , 3) and M (4 ہ٠5)‎ 
(0B (2,3) (a)C {5 4) (3) D (3 ,0) 

3: 
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If the image of the point A (1 » 1) by translation 1n the plane is A (2 ,2) » find the 
images of the points O (O0 0) , B (- 1 , 3) and C (~3 » 5) by the same translation. 


E ao SIS O 


Homework 


HJ Draw a line segment AB where AB = 5 cm. » then draw the image of AB 


by a translation of magnitude of § cm. in the direction of AB 


Use the translation : (X 9 ¥) me (X + 2 , y + 3) to locate the point whose image is (2 » 3, 
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and D (1 ~2) » then find its image 


Draw the square ABCD where 
by translation CA in the direction 


of CA 
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Lesson (11) 
Rotati or 


If M is a fixed point in the plane,» then the rotation around M with an angle of measure § 
is a geometric transformation transforming each point A in the plane to another point A 
in the same plane such that m (Z AMA) = 0 MA = MA 


It is denoted by R (M » 0) where : 
e Mis the centre of rotation. 


e Û is the measure of the angle of rotation. 


According to this concept » the rotation is determined completely if 
we know the following elements : 


1ُ The centre of rotation. 
The measure of the angle of rotation (0) 
The direction of rotation. 

Remark 


The measure of rotation angle is positive 


if the rotation is anticlockwise and it is negative 


if the rotation is clockwise. 


Rotation in the plane reserves the lengths of the line segments. 


Rotation in the plane reserves the measures of angles. 
| Rotation in the plane reserves the orientation of vertices of the figure. 


Rotation in the plane reserves parallelism. 


Rotation in the plane reserves the betweenness. 


| Rotation in the plane reserves the collinearity. 


by rotation 
و‎ 
R (O 90°) 
by rotation 
و‎ 


R (O ,-90°) 
Rotation about the origin point with an angle of measure 270° 


The image of the point (X » y) the point (~ y » X) 


The image of the point (X » y) the point (y s— X) 


is equivalent to rotation about the origin point with an angle of measure (- 90°) 
by rotation 

جو ی 

R (O ,180°) 


The image of the point (X » y) the point (~ X *—y) 
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Remarks 


1| The image of the point A (X » y) by rotation R (O » 180°) is the same image of 
the point A by rotation R (O — 180°) 


The image of the point A (X » y) about the origin point with an angle of 


measure ± 360° is the same point A {X » y) 


Rotation with an angle of measure 90° is called a 1٣ turn. 


Rotation with an angle of measure 180° is called a 1 turn. 


Rotation with an angle of measure 360° is called the identity rotation because it 
returns the figure to its original position. 


Complete each of the following : 


In the opposite figure : 


ABCDEF is a regular hexagon. Complete the following : 
1] The image of the point A by rotation around M with 
an angle of measure 180° 1S 
The image of AB by rotation around M with 
an angle of measure (~ 60°) iS <<... D C 
The image of A CMD by rotation around M 


with an angle of measure 120° is :.--..- 


'The image of the point (2 s— 3) by rotation about the origin point with an angle of 


measure 90° is .--.-..... and with an angle of measure 180° Is «<... 


The point {3 , — 2) is the image of the point (2 » 3) by rotation about the origin point 


with an angle of measure -:....-.- 


The image of the pOInt ---.-. by rotation about the origin point with an angle of 


measure 90° is (~ 1 4) 


The image of the point <-.-...-.. by rotation about the origin point with an angle of 
measure (~ 180°) is (5 ~2) 
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The image of the point (- 3 , 7) by rotation 90° about the origin point followed by 


reflection In Y-AaXİS IS <---<-- 


ı' The image of the point (- 2 » 0) by translation (X » ¥) (X + 3 sy -1) followed 


by rotation about the origin point with an angle of measure 90° i5 ‘--.-.-.. 


The rotation with an angle of measure 90° about the origin point maps the point 


(X — y) onto the point <<... 


'The image of (a » b) is the same point by rotation about the origin point with an 


angle of MeaSUre <. 


If the image of the point (X » y) by rotation about the origin point with an angle of 


measure 90° is (a >» b) , then a + ¥ = .--.-...-. 
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10. 


11. 


Choose the correct answer 2 


In the opposite figure : 


0 
۰ 
جح 


If B is the midpoint of AC ; then the image 
of AC by rotation about B with an angle 


of 180° 1S <... 


(a) AC (b) AB (c©) CA (d) CB 


In the opposite figure : 
CD is the image of AB under 7 cC 
a rotation about M B 
and the measure of its angle 1S .----- 


(a) 75° (b) 30° (c) - 30° (d) - 150° 
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In the opposite figure : 
A ABÛ is the image of A ABC 


3. by a rotation about A 
with an angle of measure ‘<<... 


(a) - 110° (b) 80° (c) 110° (d) 140° 


ssay problems: 


Draw on graph paper A ABC where A (3 ‹—- 1) :B (5 2) and C (- 2 4) then draw 
its image by rotation about the origin point with an angle of measure 180° 


تفوقاه في أي عمل علبه العلامة دي | 


LLLLLLLLLLTLLLLLLLLLLLLIEIBDLLLLLLLLLLLLLLLLLLLLLLLL 


A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AA A A A A A A A A A A A A A A A A A A A A A A A AA A A A A A A A A A A A EF 


MAR RAMKRRMRRKRRMKEH Mathematics 1% Prep 2" term jes Mr, Mahmoud SKK 


In an orthogonal Cartesian coordinated system » determine the two points A (3 » 0) and 
B (O 2) then draw the image of A AOB by rotation about «O» with an angle of 


aaa aa LaLa LaLa LaLa a La LaLa LaLa aa aa aa LaLa aaa LaLa a a aaa aaa La aa LaLa aa aaa La aaa a a a aaa aa aaa a aaa a aaa aaa a La a a1 


measure 90° where O is the origin point. 


by reflection in the X-axis The point (X — y) 
by reflection in the y-axis imþض‎ The point (- X ¥) 


a: 


by reflection ın the origin point ip The point (~ X 9-y)‏ کج 


The image ^ _by translation (X> y) 2 (X + k sy + () | wë The point (X +k ,y +1) 


of the point لد‎ by rotation R (O , 90°) (1 turn) np | The point (~ y » X) 
(X ہy)‎ 
by rotation about O with an angle 
7 ٣ ıa [ The point (y = X0 


of measure (~ 90°) or (270°) 


by rotation R (O » ± 180°) (Û turn) mp [The point ( X = y) 


by rotation R (O +» + 360°) 1 
. : mm [The point (X 9y) | 
(identity rotation) The point (X >y) 


Best Wishes 


«OT <‏ ص 
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